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Wklv sdshu dgguhvvhv wkh lvvxh ri wkh rswlpdo ehkdylrxu ri wkh Ohqghu
ri Odvw Uhvruw +OROU, lq lwv plfurhfrqrplf uroh uhjduglqj lqglylgxdo
￿qdqfldo lqvwlwxwlrqv lq glvwuhvv1 Lw kdv ehhq dujxhg wkdw wkh OROU vkrxog
qrw lqwhuyhqh dw wkh plfurhfrqrplf ohyho dqg ohw dq| ghidxowlqj lqvwlwxwlrq
idfh wkh pdunhw glvflsolqh/ dv lw zloo eh frqiurqwhg zlwk wkh frqvhtxhqfhv
ri wkh ulvnv lw kdv wdnhq1 E| frqvlghulqj d vlpsoh frvw ehqh￿w dqdo|vlv
zh vkrz wkdw wklv srvlwlrq pd| odfn d vx!flhqw irxqgdwlrq1 Zh hvwdeolvk
wkdw/ lqvwhdg/ xqghu uhdvrqdeoh dvvxpswlrqv/ wkh rswlpdo srolf| kdv wr
eh frqglwlrqdo rq wkh dprxqw ri xqlqvxuhg ghew lvvxhg e| wkh ghidxowlqj
edqn1\hw lq htxloleulxp/ ehfdxvh wkh uhvfxh srolf| lv frvwo|/ wkh OROU
zloo qrw uhvfxh doo wkh edqnv wkdw ixo￿oo wkh xqlqvxuhg ghew uhtxluhphqw
frqglwlrq/ exw zloo iroorz d pl{hg vwudwhj|1 Wklv zh lqwhusuhw dv wkh
frq￿updwlrq ri wkh ￿fuhdwlyh dpeljxlw|￿ sulqflsoh/ shuihfwo| lq olqh zlwk
wkh fhqwudo edqnhuv fodlp wkdw lw lv h!flhqw iru wkhp wr kdyh glvfuhwlrq
lq ohqglqj wr lqglylgxdo lqvwlwxwlrqv1 Dowhuqdwlyho|/ lq rwkhu fdvhv/ zkhq
wkh vrfldo frvw ri d edqn*v edqnuxswf| lv wrr kljk/ lw lv rswlpdo iru wkh
OROU wr edlo rxw wkh lqvwlwxwlrq/ dqg wklv jlyhv vxssruw wr wkh ￿wrr elj
wr idlo￿ srolf|1 Mrxuqdo ri Hfrqrplf Olwhudwxuh Fodvvl￿fdwlrq Qxpehuv=
J43/ J4;/ H8;
WWkh dxwkru zrxog olnh wr wkdqn Iruuhvw Fdslh/ Pdufr gd Ulq/ Fkduohv Jrrgkduw/ Johqq
Krjjduwk/ Euxqr Sduljl/ Dolvwdlu Ploqh/ Zlooldp Shuudxglq dqg Mhdq0Fkduohv Urfkhw dv zhoo dv
wkh sduwlflsdqwv wr wkh R{irug Grphvwlf dqg Lqwhuqdwlrqdo Lvvxhv vhplqdu/ wkh OVH Ilqdqfldo
Pdunhw Jurxs zrunvkrs dqg wkh Hfrqrplf Wkhru| vhplqdu dw Vrxwkdpswrq Xqlyhuvlw| 1L dovr
uhfrjql}h wkh ￿qdqfldo vxssruw surylghg e| wkh Vsdqlvk Uhvhdufk Judqw GJHV IHFV<933581
Wkh xvxdo glvfodlphu dssolhv1
_Xqlyhuvlwdw Srpshx Ideud/ Krxeorq0Qrupdq ihoorz Edqn ri Hqjodqg
44 LQWURGXFWLRQ
Dowkrxjk wkhuh lv qrzdgd|v d fohdu frqvhqvxv rq wkh uroh ri wkh Ohqghu ri Odvw
Uhvruw*v +OROU, lqwhuyhqwlrqv dw wkh pdfurhfrqrplf ohyho/ lwv lqwhuyhqwlrq dw
wkh plfurhfrqrplf ohyho/ surylglqj dvvlvwdqfh wr lqglylgxdo ￿qdqfldo lqvwlwxwlrqv
lv fohduo| frqwuryhuwhg1 Wkh ehkdylru ri wkh OROU kdv ehhq zlgho| fulwlfl}hg
lq wkh frxqwulhv frqiurqwhg zlwk d ￿qdqfldo lqvwlwxwlrqv fulvlv1 Wkh XV Vdylqj
dqg Ordqv fulvlv/ Ph{lfr*v 4<<7 fulvlv/ wkh Fuhglw O|rqqdlv dqg wkh Orqj Whup
Fuhglw Edqn ri Mdsdq duh vshfwdfxodu4 looxvwudwlrqv ri wkh frqwuryhuvldo edlo0
rxwv dqg jlyh vxssruw wr wkh ylhz wkdw dq| uhvfxh rshudwlrq zloo xowlpdwho| eh
eruqh e| wd{sd|huv1 \hw/ wr rxu nqrzohgjh/ wkhuh kdv qrw ehhq dq| dwwhpsw wr
fkdudfwhul}h wkh OROU rswlpdo srolf| uhjduglqj lqglylgxdo edqn fulvlv rq wkh
edvlv ri d frvw ehqh￿w dqdo|vlv1 Wklv lv wkh pdlq prwlydwlrq ehklqg wklv sdshu1
Wkh fulwlflvpv ri wkh OROU edlo0rxwv hphujh iurp wkh qrq0lqwhuyhqwlrqlvw
ylhz wkdw edlolqj rxw edqnv glvwruwv wkh lqfhqwlyhv dqg ohdgv edqn pdqdjhuv wr
h{fhvvlyh ulvn wdnlqj1 Wklv ylhz kdv ehhq dgyrfdwhg/ dprqj rwkhuv/ e| Jrrg0
iulhqg dqg Nlqj+4<;;,/ W1Kxpskuh|+4<;9,/ dqg Vfkzduw}+4<<8, dqg lv sduwldoo|
uh hfwhg lq wkh Fhqwudo Edqnhuv grfwulqh1 Wkhlu edvlf dujxphqw lv wkdw/ jlyhq
wrgd|*v zhoo ghyhorshg dqg oltxlg ￿qdqfldo pdunhwv/ wkh OROU vkrxog lqwhu0
yhqh rqo| dw wkh pdfurhfrqrplf ohyho dqg wkurxjk wkh rshq pdunhw rshudwlrqv1
Rqo| zkhq v|vwhplf ulvn lv dw vwdnh dqg wkh vwdqgdug ixqglqj phfkdqlvpv duh
qrw dydlodeoh wr wkh edqnv/ iru lqvwdqfh/ ehfdxvh ri d julgorfn rq wkh lqwhu0
edqn pdunhw/ vkrxog wkh OROU ohqg gluhfwo| wr wkh edqnv51 Wkh uhdvrqv qrw
wr lqwhuyhqh duh wr eh irxqg lq wkh qhjdwlyh lqfhqwlyh h￿hfwv wkdw/ vxssrvhgo|/
rxwzhljk wkh srvlwlyh vkruw uxq ehqh￿wv1 Iurp wkdw shuvshfwlyh/ wklv ylhz lv
uhodwhg wr Edjhkrw*v dujxphqw wkdw wkh OROU ￿vkrxog qhyhu ohqg wr xqvrxqg
shrsoh￿+s1<:, ehfdxvh lw zrxog hqfrxudjh h{fhvvlyh ulvn wdnlqj1 Lq dgglwlrq/
dq dowhuqdwlyh mxvwl￿fdwlrq ri wkh qrq0lqwhuyhqwlrqlvw ylhz/ vwdwlqj wkdw shhu
prqlwrulqj frxog eh pruh h!flhqw wkdq fhqwudo edqn prqlwrulqj/ kdv ehhq sxw
iruzdug1 Wkhvh duh wzr irufhixo dujxphqwv wkdw dq| prgho dgguhvvlqj wkh OROU
srolf| kdv wr wdnh lqwr dffrxqw1
Wkh rssrvhg ylhz/ dujxlqj wkdw lq vrph fdvhv edlolqj rxw edqnv pd| eh
h!flhqw lv dovr zlgho| khog/ iru lqvwdqfh e| Plvknlq+4<<8,/ Vdqwrphur dqg Kr￿0
pdq+4<<;, ru Iuhl{dv/ Sduljl dqg Urfkhw+4<<;,1 Lw dfnqrzohgjhv wzr lpsruwdqw
idfwv= ￿uvw/ wkdw d edqn*v edqnuxswf| jhqhudwhv h{whuqdolwlhv dqg kdv d vrfldo
frvw1 Vhfrqg/ wkdw li wkh edqn frqwlqxhv rshudwlqj/ wkh edqn*v fkduwhu ydoxh6
4Wkh frvw ri d ￿qdqfldo edlo rxw duh txlwh kljk1 Wkh hvwlpdwhv ri wkh frvw ri wkh edqn fulvlv
uhdfk 63( ri JGS iru Mdsdq dqg 5:( lq wkh fdvh ri Ph{lfr1+Vhh uhvshfwlyho| Wkh Ilqdqfldo
Wlphv/ vhswhpehu 4:wk/ 4<<; dqg rfwrehu 5qg 4<<;,
5Kxpskuh| fodlpv wkdw wklv zrxog kdyh ehhq Edjhkrw srvlwlrq li frqiurqwhg zlwk wkh
frqwhpsrudq| rshq pdunhw rshudwlrq v|vwhpv1 Vfkzduw} glvwlqjxlvkhv ehwzhhq d ￿qdqfldo
fulvlv/ zkhuh d glvixqfwlrq ri wkh sd|phqw v|vwhpv lv dw vwdnh dqg wkhuh duh revhvlyh ihduv wkdw
prqh| zloo eh xqdydlodeoh/ dqg d svhxgr0￿qdqfldo fulvlv/ fkdudfwhul}hg e| d orz sulfh iru wkh
edqn*v dvvhwv zklfk jhqhudwhv d orvv ri zhdowk exw qr glvuxswlrq lq wkh sd|phqw v|vwhp1
6Wkh idfw wkdw edqnv lq ￿qdqfldo glvwuhvv kdyh srvlwlyh fkduwhuv ydoxhv lv vxssruwhg e|
5dqg/ pruh jhqhudoo|/ lwv jurzwk rssruwxqlwlhv +Khuulqj dqg Ydqnxguh+4<;:,, duh
suhvhuyhg1
Exw wkh pdlq dujxphqw djdlqvw wkh qrq0lqwhuyhqwlrqlvw wkhvlv pd| eh/ vlp0
so|/ wkdw fhqwudo edqnv gr edlo rxw ￿qdqfldo lqvwlwxwlrqv rq wkh jurxqgv wkdw
lw holplqdwhv srwhqwldo frqwdjlrq sureohp ohdglqj wr v|vwhplf ulvn1 Dovr/wkh|
gr qrw frpplw wr d vshfl￿f srolf| exw lpsohphqw d ￿frqvwuxfwlyh dpeljx0
lw|￿grfwulqh/ d grfwulqh wkdw/ wr rxu nqrzohgjh/ kdv qr vxevwdqwldo vxssruw
iurp wkh wkhruhwlfdo shuvshfwlyh/ zkhuhe| wkhuh lv qr sxeolf dqqrxqfhphqw rq
zkdw wkh edlolqj rxw srolf| zloo eh1 Ilqdoo|/ lw lv zhoo nqrzq wkdw zkhq wkh edqn
lq ￿qdqfldo glvwuhvv lv vx!flhqwo| odujh wkh ￿frqvwuxfwlyh dpeljxlw|￿ fhdvhv wr
rshudwh dqg ohdyhv suhfhghqfh wr wkh ￿wrr elj wr idlo￿ sulqflsoh1
Frqvhtxhqwo|/ wkh lvvxhv dw vwdnh duh fohduo| pruh lqyroyhg wkdq zkdw wkh
qrq0lqwhuyhqwlrqlvw iuhh0pdunhw ylhz vxjjhvwv1 Rxu sdshu dgguhvvhv wkh frvw
ehqh￿w dqdo|vlv ri edlo0rxwv zlwk wkh remhfwlyh wr lghqwli| xqghu zkdw vhw ri
+pxwxdoo| h{foxvlyh, frqglwlrqv duh wkh qrq0lqwhuyhqwlrqlvw/ wkh frqvwuxfwlyh
dpeljxlw| dqg wkh ￿wrr elj wr idlo￿ srolf| mxvwl￿hg1
Wkh hpslulfdo dqdo|vlv ri edqn ghidxow uhvroxwlrqv edfnv xs wkh lghd wkdw
oltxlgdwlrq lv qrw wkh uxoh exw wkh h{fhswlrq1 Jrrgkduw dqg Vfkrhqpdnhu+4<<8,
vwxg| vxssruw wkdw ylhz e| jdwkhulqj hylghqfh rq wkh h￿hfwlyh edlolqj rxw srolf|
ri fhqwudo edqnhuv doo ryhu wkh zruog1 Rxw ri wkh vdpsoh wkh| frqvwuxfw ri
437 idlolqj edqnv :6 uhvxowhg lq uhvfxh dqg 64 lq oltxlgdwlrq1 Vdqwrphur dqg
Kr￿pdq*v+4<<;, uhylhz ri ￿qdqfldo lqvwlwxwlrqv uhvroxwlrq hvwdeolvkhv/ vlploduo|/
wkdw dffhvv wr wkh glvfrxqw zlqgrz lq wkh XV ehwzhhq 4<;8 dqg 4<<4 zdv riwhq
judqwhg wr lqvwlwxwlrqv wkdw zrxog hqg xs idlolqj1 Wklv lv lq fohdu frqwudvw zlwk
wkh udglfdo qrq0lqwhuyhqwlrqlvw ylhz ri wkh OROU srolf|1 Lq Vdqwrphur dqg
Kr￿pdq*v+4<<;, rzq zrugv=
￿Riwhq hfrqrplvwv duh txlfn wr dujxh wkdw idloxuh vkrxog kdyh
d udslg dqg euxwdo uhvsrqvh1 Idlohg sulydwh lqvwlwxwlrqv vkrxog sd|
wkh sulydwh shqdow| iru ghidxow1 Krzhyhu/ zkloh wklv uhvxow pd| eh
yldeoh lq wkhru|/ lw lv qhyhu hpsor|hg lq sudfwlfh1 Lq uhdolw|/ wkh
rswlrqv rshq wr wkh uhjxodwru zloo ghshqg qrw rqo| rq wkh vwdwh ri
wkh lqvwlwxwlrqv lqyroyhg/ exw dovr rq wkh vwdwh ri wkh lqgxvwu| dqg
wkh eurdghu ￿qdqfldo pdunhw lwvhoi￿
Lq sudfwlfh/ wkh uhvroxwlrq ri d edqn*v ￿qdqfldo glvwuhvv lv d frpsoh{ surfhvv
wkdw pd| uhtxluh wkh mrlqw lqwhuyhqwlrq ri vhyhudo uhjxodwru| lqvwlwxwlrqv/ dfwlqj
hlwkhu dv oltxlglw| surylghu ru dv d fulvlv pdqdjhuv dqg pd| wdnh gl￿huhqw irupv71
vwurqj hpslulfdo hylghqfh1 Mdphv+4<<4,/ dprqj rwkhuv/ kdv rewdlqhg ryhuzkhoplqj uhvxowv
vkrzlqj wkdw wkh oltxlgdwlrq ydoxh ri d edqn lv orzhu wkdq lwv pdunhw ydoxh dv d jrlqj frqfhuq1
7Srolf| lqwhuyhqwlrqv zloo lqfoxgh d, lqmhfwlrq ri vkruw whup oltxlglw|/ e, ￿rshq edqn dv0
vlvwdqw￿/ surylglqj fdslwdo zlwkrxw wudqvihu ri frqwuro/ f,sxufkdvh dqg dvvxpswlrq zkhuh wkh
edqn lv vrog yld sxeolf dxfwlrq/ g, prgl￿hg sxufkdvh dqg dvvxpswlrq/ zkhuh wkh sd|phqw wr
xqlqvxuhg ghsrvlwruv lv frqglwlrqdo rq wkh uhdolvhg ydoxh/ h, dqqrxqflqj 433( jxdudqwhhv rq
edqn oldelolwlhv/ i,vhsdudwlqj wkh qrq0shuiruplqj dvvhwv dqg wudqvihuulqj wkhp wr d sxeolfo|
vxssruwhg dvvhw pdqdjhphqw frpsdq| +wkh ￿edg￿ edqn,/ j,duudqjlqj d wdnh0ryhu zlwk qr
sxeolf ixqgv +olih0erdw,/ k,qdwlrqdol}lqj wkh edqn/ dqg l,oltxlgdwlqj lw1 Vrph ri wkhvh irupv
6Zkdwhyhu wkh irup ri uhvroxwlrq/ forvxuh srolf| e| uhjxodwru| dxwkrulwlhv kdv
ehhq fkdudfwhul}hg e| wkh ￿frqvwuxfwlyh dpeljxlw|￿ dqg wkh ￿wrr elj wr idlo￿
srolflhv1 \hw/ wr rxu nqrzohgjh/ wkh ￿uvw ri wkhvh grfwulqhv kdv qhyhu ehhq
vx!flhqwo| mxvwl￿hg1 Zk| vkrxog qrw wkh OROU frpplw wr d jlyhq olqh ri dfwlrq/
iru lqvwdqfh vxssruwlqj vroyhqw looltxlg edqnvB Edjhkrw*v +4;:6, srvlwlrq zdv
suhflvho| wkh rssrvlwh/ wkdw wkh OROU*v ehkdylru vkrxog eh sxeolfo| dqqrxqfhg1
Wkh dujxphqw ghyhorshg e| fhqwudo edqnhuv/ vwdwlqj wkdw d sxeolfo| dqqrxqfhg
ehkdylru zrxog ohdg wkh edqnv wr wdnh ixoo ehqh￿w ri wkh OROU vxssruw dqg wr
lqfuhdvh wkhlu ulvnv/ lv lqfrqvlvwhqw zlwk wkh vwdqgdug dvvxpswlrqv ri udwlrqdo
h{shfwdwlrqv rq ehkdoi ri wkh djhqwv1
Rxu dqdo|vlv ri wkh OROU srolf| vwduwv iurp d jhqhudo prgho ri wkh edqnlqj
dfwlylw| lq rughu wr lghqwli| wkh frvwv dqg ehqh￿wv ri d edlo0rxw srolf|1 Wklv
doorzv xv wr hvwdeolvk krz wkh OROU*v lqwhuyhqwlrq lpsolflwo| vxevlgl}hv wkh
edqnlqj dfwlylw|1 Wklv lv qrw vxusulvlqj/ vlqfh wkh edlo0rxw ri glvwuhvvhg ￿qdqfldo
lqvwlwxwlrqv lv htxlydohqw wr wkh h{whqvlrq ri wkh ehqh￿wv ri ghsrvlw lqvxudqfh
wr wkh xqlqvxuhg fodlp kroghuv1 Wklv vxevlg| wkhuhiruh lqwurgxfhv d glvwruwlrq
lq wkh uhvrxufh doorfdwlrq surfhvv1
Zh ehjlq e| frqvlghulqj/ dv d ehqfkpdun/ wkh qrq0frpplwphqw fdvh zkhuh
wkh ehkdylru ri wkh OROU lv ghwhuplqhg dv d shuihfw Ed|hvldq htxloleulxp1 Lq
wkh qrq0frpplwphqw fdvh/ wkh OROU fdqqrw fuhgleo| frpplw wr d jlyhq srolf|/
dqg wkh srolf| zloo eh rewdlqhg dv wkh shuihfw htxloleulxp ri wkh jdph ehwzhhq
wkh OROU dqg wkh edqnv1 Wkh uhvxowlqj vwudwhj| ri wkh OROU zloo eh vlpso| d
sxuh vwudwhj| zkhuh lw zloo hlwkhu uhvfxh ru oltxlgdwh wkh edqn ghshqglqj rq wkh
frvwv dqg ehqh￿wv ri wkh wzr rswlrqv1 Dv d frqvhtxhqfh wkh edqnv zloo dqwlflsdwh
wklv srolf| dqg zloo fkrrvh wkhlu ￿qdqfldo vwuxfwxuh lq vxfk d zd| dv wr pd{lpl}h
wkh ydoxh ri wkh edlo0rxw rswlrq1
Lq wkh frpplwphqw fdvh/ zkhuh wkh edqn lghqwl￿hv/ h{ dqwh/ wkh h￿hfwv ri
lwv edlo0rxw srolf| rq wkh xqlqvxuhg ixqglqj ri wkh edqnv wkh uhvxowv duh pruh
lqyroyhg1 Rxu pdlq uhvxow lv wkdw/ ghshqglqj rq wkh edqn*v fkdudfwhulvwlfv/ wkh
rswlpdo srolf| pd| eh hlwkhu d v|vwhpdwlf edlo0rxw ru d pl{hg vwudwhj|1 Zh
dujxh wkdw wkh idfw wkdw wkh rswlpdo srolf| lv d pl{hg vwudwhj| pd| eh wkh irxq0
gdwlrq ri wkh ￿frqvwuxfwlyh dpeljxlw|￿ grfwulqh1 Lq wklv zd|/ rxu uhvxow gudzv d
eulgjh ehwzhhq wzr frpsohwho| gl￿huhqw vwudqgv ri wkh olwhudwxuh rq OROU/ wkh
edlolqj rxw srolf|/ zklfk kdv ehhq vwxglhg iurp d plfurhfrqrplf shuvshfwlyh/
dqg wkh Fhqwudo Edqn suhihuhqfh iru ￿frqvwuxfwlyh dpeljxlw|￿ zklfk/ kdv rqo|
ehhq mxvwl￿hg dw wkh pdfurhfrqrplf ohyho1 Zh dovr rewdlq wkdw wkh rswlpdo sro0
lf| zloo pdnh xvh ri frqglwlrqdolw| lq wkh iroorzlqj vhqvh= devhqw prudo kd}dug
rq ehkdoi ri lqyhvwruv/ vxssruw wr ghidxowlqj edqnv zloo eh frqglwlrqdo rq wkhlu
kdylqj d orz ohyho ri xqlqvxuhg ixqglqj1 Vwloo/ ehfdxvh wkh rswlpdo srolf| lv d
duh ohvv frvwo| wkdq rwkhuv/ dqg wkhuhiruh vkrxog eh suhihuuhg1 Iru wklv uhdvrq zh glvuhjdug
fdvhv g, ￿prgl￿hg sxufkdvh dqg dvvxpswlrq￿ dqg j,￿olih erdw￿ zkhuh wkh ￿qdqfldo fulvlv fdq
eh vroyhg zlwkrxw ehdulqj wkh ixoo frvw ri sd|lqj wkh xqlqvxuhg ghsrvlwruv edfn1 Wkh rwkhu
irupv ri uhvroxwlrq pd| eh hlwkhu sduw ri d uhvfxh sdfndjh ru ohdg wr oltxlgdwlrq/ zklfk duh
wkh vlpsol￿hg fdvhv zh frqvlghu khuh1 L zrxog olnh wr wkdqn Dolvwdlu Ploqh iru vxjjhvwlqj wkdw
wkh olqn ehwzhhq wkh prgho dqg wkh dfwxdo dowhuqdwlyh srolflhv vkrxog eh duwlfxodwhg pruh
h{solflwo|1
7pl{hg vwudwhj|/ wklv lv sxuho| d qhfhvvdu| frqglwlrq dqg qrw doo edqnv vdwlvi|lqj
wkh qhfhvvdu| frqglwlrq zloo kdyh dffhvv wr wkh OROU vxssruw1
Zh wkhq surfhhg wr h{whqg rxu uhvxow wr wkh fdvh ri prudo kd}dug1 Lq wkh
frqwh{w ri wkh ￿qdqfldo lqgxvwu|/ prudo kd}dug pd| vwhp iurp wzr gl￿huhqw
rssrvhg vrxufhv= ￿uvw/ lw pd| eh eurxjkw derxw e| edqn pdqdjhuv hqjdjlqj lq
ulvn0vkliwlqj dfwlylwlhv/ dqg vhfrqgo|/ lw pd| uhvxow iurp odfn ri prqlwrulqj rq
ehkdoi ri wkh ohqghuv1 Erwk w|shv ri prudo kd}dug uhvxow lq d zhoiduh orvv1 Rxu
pdlq uhvxow fduulhv ryhu wr wkh fdvh ri ulvn0vkliwlqj rq ehkdoi ri edqn pdqdjhuv/
zkhuh/ djdlq/ frqglwlrqdolw| dqg frqvwuxfwlyh dpeljxlw| duh mxvwl￿hg1 Vwloo li
prudo kd}dug rq ehkdoi ri wkh lqyhvwruv lv wkh lvvxh dw vwdnh/ rxu uhvxow krogv wuxh
rqo| lq wkh vhqvh wkdw wkh rswlpdo srolf| zloo vwloo eh hlwkhu d sxuh vwudwhj| edlo0
rxw ru d pl{hg vwudwhj| ehwzhhq edlo0rxw dqg oltxlgdwlrq1 \hw/ zkhq h{whuqdo
prqlwrulqj kdv dq lpsruwdqw glvflsolqdu| h￿hfw/ rxu uhvxow lv lqyhuwhg ehfdxvh
vxssruw wr ghidxowlqj edqnv pd| eh frqglwlrqdo rq wkhlu kdylqj d vx!flhqwo|
kljk ohyho ri xqlqvxuhg ghew1 +Iurp d pruh whfkqlfdo srlqw ri ylhz/ lw vkrxog
eh uhpdunhg wkdw dowkrxjk wkh uhvxow krogv wuxh zlwk suredelolw| rqh/ iru vrph
vhw ri sdudphwhuv +zklfk kdyh d }hur phdvxuh, d v|vwhpdwlf oltxlgdwlrq frxog
eh wkh rswlpdo vwudwhj|,1
Dv d frqvhtxhqfh/ rxu prgho hvwdeolvkhv wkdw wkh fdvh iru d vwulfw qrq0
lqwhuyhqwlrqlvw srolf| dsshduv yhu| zhdn/ ehfdxvh li wkh OROU lv deoh wr frpplw/
wkhq d pl{hg vwudwhj| frqglwlrqdo rq wkh dprxqw ri xqlqvxuhg ghew zloo dozd|v
grplqdwh v|vwhpdwlf oltxlgdwlrq1 Wkxv/ li dq|wklqj/ wkh mxvwl￿fdwlrq ri wkh qrq0
lqwhuyhqwlrqlvw srvlwlrq kdv wr eh edvhg rq dvshfwv wkdw duh rxwvlgh wkh vfrsh
ri d frvw0ehqh￿w dqdo|vlv1
Wkhuh kdyh ehhq vrph lqwhuhvwlqj frqwulexwlrqv lq wklv duhd lq uhfhqw |hduv1
Wkh qrq0frpplwphqw fdvh kdv ehhq vwxglhg e| Pdlodwk dqg Phvwhu+4<<7, dqg
Uhsxoor+4<<6,1 Vwloo/ lq vxfk d iudphzrun wkh lvvxhv dw vwdnh lq wkh ghedwh
dw kdqg fdqqrw eh dgguhvvhg / ehfdxvh e| gh￿qlwlrq lq wkh qrq0frpplwphqw
fdvh qr srolf| fdq eh gh￿qhg1 Dgguhvvlqj wklv lvvxh iurp d pdfurprqhwdu|
shuvshfwlyh/ Jrrgkduw dqg Kxdqj+4<<;, kdyh exlow dq lqwhuhvwlqj prgho ri wkh
OROU/ vkrzlqj zk| prqhwdu| dxwkrulwlhv pd| eh lqwhuhvwhg lq iroorzlqj d ￿wrr
elj wr idlo srolf|￿/ dqg krz d g|qdplf iudphzrunv ohdgv wkh OROU wr frqvlghu
xvlqj d ￿frqvwuxfwlyh dpeljxlw|￿ srolf|1 Rq wkh rwkhu kdqg/ Djklrq/ Erowrq dqg
Iulhv +4<<;, frqvlghu wkh lvvxh ri ￿qdqfldo glvwuhvv iurp wkh h{ dqwh dv|pphwulf
lqirupdwlrq shuvshfwlyh1 Wkh| dujxh wkdw li edqn pdqdjhuv fdq ghod| lqvroyhqf|
e| klglqj wkh h{whqw ri wkhlu edqn ordq orvvhv/ wkh rswlpdo edqn forvxuh uxohv
vkrxog eh rewdlqhg dv wkh vroxwlrq wr d sureohp ri dv|pphwulf lqirupdwlrq1
Wkh| gr qrw frqvlghu wkh srvvlelolw| ri d ￿frqvwuxfwlyh dpeljxlw|￿ exw irfxv rq
wkh h￿hfw ri dv|pphwulf lqirupdwlrq1
Wkh vwuxfwxuh ri wkh sdshu lv wkh iroorzlqj1 Lq wkh qh{w vhfwlrq/ zh surylgh
vrph lqwxlwlrq rq wkh lvvxhv dw vwdnh lq d edqn uhvfxh e| phdqv ri d vlpsoh
h{dpsoh1 Vhfwlrq 6 lv ghyrwhg wr wkh ghvfulswlrq ri rxu prgho dqg wr wkh wuhdw0
phqw ri wkh qrq0frpplwphqw fdvh1 Vhfwlrq 7 fkdudfwhul}hv wkh rswlpdo edlo0rxw
srolf| lq wkh devhqfh ri prudo kd}dug1 Vhfwlrq 8 lqwurgxfhv prudo kd}dug rq
ehkdoi ri wkh edqnv pdqdjhuv dqg/ v|pphwulfdoo|/ vhfwlrq 9 h{dplqhv wkh lvvxh
ri prudo kd}dug rq ehkdoi ri wkh edqnv xqlqvxuhg fuhglwruv1 Ilqdoo| vhfwlrq : lv
8ghyrwhg wr wkh srolf| lpsolfdwlrqv ri wkh prgho1
5 D SUHOLPLQDU\ H[DPSOH
Lq rughu wr eulh | suhvhqw rxu dujxphqw zh frqvlghu d vlpsoh h{dpsoh lq zklfk
wkh ohqghu ri odvw uhvruw kdv wr fkrrvh ehwzhhq wkh oltxlgdwlrq +sd|r￿, dqg wkh
edlo0rxw +sxufkdvh dqg dvvxpswlrq, ri d ￿qdqfldo lqvwlwxwlrq/ zklfk zh zloo uhihu
wr khuhdiwhu dv d edqn1 Wkh OROU*v frqvlghuv wkh wrwdo h{shfwhg8 frvw ri edlo0
rxw dqg oltxlgdwlrq1 Wkh edqn kdv wkuhh w|shv ri oldelolwlhv= lqvxuhg ghsrvlwv/
xqlqvxuhg ghew/ dqg htxlw|1 Wkh edqn*v dvvhwv/ zlwk lqlwldo ydoxh 433/ duh zruwk
;3 li wkh lqvwlwxwlrq lv vrog dv d jrlqj frqfhuq exw rqo| 83 li lw lv oltxlgdwhg/ vr
wkdw wkh ydoxh ri jurzwk rssruwxqlwlhv lv 63/ zklfk iru wkh vdnh ri wkh h{dpsoh
zh wdnh wr eh dq h{djjhudwhgo| odujh dprxqw1 Vwloo/ li wkh lqvwlwxwlrq lv wr
frqwlqxh lq rshudwlrq/ wkh OROU kdv wr frpshqvdwh doo wkh fuhglwruv/ vr wkdw
wkh xqlqvxuhg fodlp kroghuv zloo hqg xs rewdlqlqj wkh idfh ydoxh ri wkhlu fodlpv1
Wkh frvwv ri oltxlgdwlqj ru uhvfxlqj wkh edqn zloo wkhuhiruh ghshqg rq lwv
oldelolw| vwuxfwxuh1 Zh frqvlghu wkdw wkh edqn*v htxlw| kdv d errn ydoxh ri 43/
dqg irfxv rq wzr gl￿huhqw ixqglqj vwudwhjlhv= lq wkh 433( ghsrvlw ixqglqj fdvh/
wkh edqn kdv <3 ri lqvxuhg ghsrvlwv> zkloh lq wkh ghsrvlwv2xqlqvxuhg ghew ixqglqj
fdvh/ wkh edqn ixqglqj frpelqhv 78 lq ghsrvlwv dqg 78 lq xqlqvxuhg oldelolwlhv1
1
Dvvxplqj dzd| dq| dgplqlvwudwlyh frvwv/ wkh OROU idfhv wkh iroorzlqj frvwv
+oldelolwlhv qhw ri uhdol}hg dvvhwv,9
OLTXLGDWLRQ EDLO0RXW
LQVXUHG GHSRVLW IXQGLQJ <3083@73 <30;3@43
GHSRVLW DQG XQLQVXUHG GHEW IXQGLQJ Pd{+78083/3,@3 <30;3@43
FRVW RI EDQN IDLOXUH
Ehfdxvh wkh OROU qhhg qrw frpshqvdwh wkh xqlqvxuhg ghew kroghuv/ lq wkh
fdvh zkhuh wkh| kdyh ixqghg 83( ri wkh edqn wkh frvw lv orzhu li wkh edqn
8Lw pd| eh dujxhg wkdw kdylqj suhflvh lqirupdwlrq rq wkhvh ydoxhv uhtxluhv wlph/ zklfk lv
dozd|v d vfdufh uhvrxufh zkhq d edqn idfhv d fulvlv +h1j1 Edulqjv,1 Ehfdxvh zh frqvlghu wkdw
wkh udwlrqdo h{shfwdwlrqv dqg ulvn qhxwudolw| wklv lpsruwdqw sudfwlfdo glphqvlrq lv vhfrqgdu|
khuh1
9Reylrxvo| wklv h{dpsoh dvvxphv lpsolflwo| wkdw xqlqvxuhg ghew kroghuv fdqqrw vwhs lq dqg
uhqhjrwldwh wkh lqlwldo frqwudfw/ iru lqvwdqfh djuhhlqj wr d fkdujh r￿1 Lqghhg/ e| uhgxflqj wkhlu
fodlp iurp 73 wr 63 wkh edqn pd| eh edlohg rxw dqg wkh erqg kroghuv zloo jhw 631 Li lqvwhdg
lw lv oltxlgdwhg/ erqg kroghuv rewdlq 31 Zh dvvxph dzd| wklv srvvlelolw| zklfk uhtxluhv wkdw
wkh xqlqvxuhg ghew kroghuv duh deoh wr frruglqdwh dqg kdyh dv jrrg lqirupdwlrq dv wkh fhqwudo
edqn1
9lv oltxlgdwhg dqg wkh xqlqvxuhg ghew kroghuv uhfhlyh 81 Wkhuhiruh/ wkh OROU
zloo edlo rxw wkh edqn lq wkh ghsrvlw ixqglqj fdvh dqg zloo oltxlgdwh lw lq wkh
ghsrvlw2xqlqvxuhg ghew ixqglqj fdvh1
Wkh h{dpsoh looxvwudwhv/ ￿uvw/ wkdw wkh oldelolwlhv vwuxfwxuh ri d edqn zloo eh d
fuxfldo hohphqw iru wkh ghflvlrq wr eh wdnhq e| wkh OROU1 Vhfrqg/ lw vkrzv wkdw
wkh xqlqvxuhg ghew kroghuv h{shfwhg uhwxuq ghshqgv rq wkh oldelolwlhvvwuxfwxuh ri
wkh edqn1 Dv d frqvhtxhqfh/ wkh h{whuqdo frvw ri wkh ghew lv qrq olqhdu/ ehfdxvh
xs wr d jlyhq wkuhvkrog/ +htxdo lq wklv h{dpsoh wr d ixqglqj zlwk 63 lq xqlqvxuhg
ghewv dqg 93 lq ghsrvlwv,/ wkh xqlqvxuhg ghew kroghuv pd| eh frq￿ghqw wkdw wkh
OROU zloo ixoo| uhlpexuvh wkhlu fodlpv1 Eh|rqg wklv wkuhvkrog/ wkh OROU zloo
qrw edlo rxw wkh edqn dqg wkh h{ dqwh frvw ri xqlqvxuhg ghew ￿qdqflqj zloo eh
kljkhu:1
Reylrxvo|/ zkhq zh zdqw wr h{whqg wklv h{dpsoh zh kdyh wr eh dzduh wkdw
frvw lv qrw wkh rqo| lvvxh dw vwdnh/ ehfdxvh wkh ehkdylru ri wkh OROU pd| wdnh
lqwr dffrxqw wkh h￿hfw ri lwv ghflvlrq rq wkh edqnv ehkdylru +prudo kd}dug,1
Dovr/ zh kdyh frqvlghuhg rqo| wkh h{0srvw ghflvlrq +qrq0frpplwphqw, zkloh lq
wkh uhvw ri wkh sdshu zh zloo frqvlghu dovr wkh frpplwphqw fdvh lq d pruh jhqhudo
zhoiduh vhwwlqj1
6 WKH GLVWRUWLYH HIIHFW RI WKH OROU
SROLF\= WKH QRQ0FRPPLWPHQW FDVH
Zh zloo frqvlghu ￿uvw wkh fdvh ri d OROU wkdw lv xqdeoh wr vwlfn wr d suh0vshfl￿hg
srolf| lq d fuhgleoh zd|1 Vr/ hyhq li wkh OROU pd| eh shuihfwo| dzduh ri wkh
lqh￿hfwlyhqhvv ri lwv ehkdylru uhjduglqj edqnv oltxlgdwlrqv dqg edlo0rxwv/ +iru
lqvwdqfh/ ehfdxvh ri prudo kd}dug, lw fdqqrw fruuhfw lw1 Lq wklv frqwh{w/ wkh
OROU fdqqrw fuhgleo| d￿hfw wkh vwudwhjlf fkrlfhv ri wkh edqn uhjduglqj vl}h/
ulvn dqg wkh sursruwlrq ri xqlqvxuhg oldelolwlhv/ zkloh lw zloo eh deoh wr gr vr lq
wkh frpplwphqw fdvh1
614 WKH VXEVLGL]DWLRQ HIIHFW RI WKH OROU SRO0
LF\
Vlqfh wkh OROU edlo0rxw srolf| lv dq +h{ srvw, vxevlg|/ lw zloo eh uh hfwhg lq wkh
h{ dqwh eruurzlqj frvw1 Exw lw lv zruwk hpskdvl}lqj wkdw wkh pdlq fkdudfwhulvwlf
ri wkh OROU vxssruw/ lv wkdw wkh vxevlg| lv frqglwlrqdo rq wkh edqn ehlqj lq
￿qdqfldo glvwuhvv1 Vr/ dv zh zloo vhh/ devhqw frpsohphqwdu| phfkdqlvpv +dv
wd{hv ru lqvxudqfh suhpld, wkh kljkhu wkh suredelolw| ri ghidxow/ wkh kljkhu wkh
h{shfwhg ydoxh ri wkh vxevlg|1 Wr hvwdeolvk uljrurxvo| wklv srlqw/ zh ghyhors d
prgho ri edqn idloxuh dqg OROU lqwhuyhqwlrq1
:Li wkh OOU dqg wkh Ghsrvlw Lqvxudqfh Frpsdq| duh glvwlqfw hqwlwlhv/ wkh fkrlfh ehwzhhq
oltxlgdwlrq dqg edlo0rxw vkrxog eh wkh vdph/ hyhq li wkh frvwv zloo qrw eh eruqh e| wkh vdph
lqvwlwxwlrqv1 Wkh lpsolfdwlrqv/ zrxog wkhuhiruh/ eh wkh vdph1
:Frqvlghu d edqn wkdw lv idflqj d oltxlglw| vkruwdjh dqg dvnlqj iru d ordq
wr wkh OROU1 Zh dvvxph wkh edqn kdv d suredelolw| s wr eh vroyhqw lq zklfk
fdvh lw zloo rewdlq dq h{shfwhg fdvk  rz { dqg d frpsohphqwdu| suredelolw|/
4 ￿ s>+sA4 ￿ s, wr eh lq ￿qdqfldo glvwuhvv1 Lq wklv fdvh/ li wkh edqn lv edlohg
rxw/ wkh h{shfwhg ydoxh ri lwv dvvhwv zloo eh YF> li lw lv oltxlgdwhg wkh h{shfwhg
ydoxh ri lwv dvvhwv dprxqwv wr YO> zkhuh YF AY O
;= Lw lv qdwxudo wr dvvxph wkdw
doo wklv ydoxhv/ dv zhoo dv wkh gl￿huhqfh YF ￿YO duh lqfuhdvlqj zlwk wkh edqn*v
dvvhwv vl}h1
Uhjduglqj wkh oldelolw| vwuxfwxuh ri wkh edqn/ wkh dprxqw ri htxlw|/ lqvxuhg
ghsrvlwv +fruh ghsrvlwv, dqg xqlqvxuhg ghew +zklfk zh frqvlghu dv uhsuhvhqwlqj
doo w|shv ri xqlqvxuhg ￿qdqfh rewdlqhg e| wkh edqnv, zloo eh ghqrwhg uhvshfwlyho|
e| H> G dqg E= Vlqfh ghsrvlwv duh lqvxuhg/ dw wkh ehjlqqlqj ri wkh shulrg wkh
edqn kdv wr sd| d ghsrvlw lqvxudqfh suhplxp/ p/ dqg dw wkh hqg ri wkh shulrg
wkh ghsrvlwruv uhfhlyh G+4 . uG,> zkhuh uG lv wkh ghsrvlwv udwh1 Vlqfh rxu
remhfwlyh lv wr h{dplqh wkh lpsdfw ri wkh OROU edlo0rxw srolf|/ zh zloo dvvxph
wkdw wkh edqn kdv xqolplwhg dffhvv wr xqlqvxuhg ixqgv dw wkh pdunhw h{shfwhg
udwh ri uhwxuq/ exw wkdw hodvwlflw| ri ghsrvlwv dqg htxlw| vxsso| lv orzhu/ vr wkdw
wkh edqn zloo fkrvh wkhlu rswlpdo ohyho1 Wklv lv d vwurqj vlpsoli|lqj dvvxpswlrq/
exw qrwlfh wkdw/ dv zh zloo vhh odwhu rq/ dv wkh sursruwlrq ri xqlqvxuhg ghew lq
wkh edqn oldelolwlhv lqfuhdvhv/ wkh lqwhuhvw udwh rq xqlqvxuhg ixqgv zloo lqfuhdvh/
vlqfh lqyhvwruv zloo uhtxluh wr eh frpshqvdwhg iru d kljkhu ohyhudjh1
Lq rughu wr holplqdwh wkh h￿hfw ri wkh vxevlglhv ru wd{hv lpsolflw lq wkh ghsrvlw
lqvxudqfh suhplxp/ zh dvvxph wkdw ghsrvlw lqvxudqfh lv idluo| sulfhg1 Xqghu
ulvn qhxwudolw| wklv lpsolhv=
p @+ 4￿s,Pd{^G+4 .uG, ￿YO>3‘ +4,
Wklv zloo doorz xv wr irfxv pdlqo| rq wkh uroh xqlqvxuhg ghsrvlwv1 Lq wkh suhvhqw
iudphzrun/ ghsrvlw lqvxudqfh frxog eh sulydwh/ lwv frvw frxog eh }hur li YO lv
vx!flhqwo| odujh +d vlpsoli|lqj dvvxpswlrq zh zloo uhvruw wr odwhu rq, dqg/ lq
sduwlfxodu/ wkh fdvh ri G @3lv dovr fryhuhg1 Wklv sdvvlyh ylhz ri ghsrvlw
lqvxudqfh lv dovr wdnhq uhjduglqj wkh ghsrvlw lqvxudqfh edujdlqlqj srzhu lq fdvh
ri edlo0rxw1 Zh dvvxph wkdw wkh ghsrvlw lqvxudqfh frpsdq| kdv qr edujdlqlqj
srzhu/ vr wkdw lw fdqqrw ehqh￿w lq dq| zd| iurp d edlo0rxw1
Ilqdoo|/ zh dvvxph lqvxuhg ghsrvlwruv duh vhqlru wr xqlqvxuhg ghew kroghuv1
Xqlqvxuhg ghew kroghuv duh surplvhg E+4.Uo, zklfk wkh| uhfhlyh li wkh edqn
lv vxffhvvixo ru li lw lv edlohg rxw dqg Pd{+3>Y O￿ G+4 . uG,, li wkh edqn lv
oltxlgdwhg1 Zh dovr dvvxph wkh pdunhw iru xqlqvxuhg ghew lv frpshwlwlyh vr
wkdw lqyhvwruv rewdlq d uhwxuq htxdo wr 4.u=<
;Wr looxvwudwh wkh pdjqlwxgh ri wkhvh yduldeohv/ lw lv xvhixo wr uhihu wr Mdphv+4<<4, zkr re0
wdlqv wkdw wkh udwlrv Tu*￿ dqg T￿*￿ dprxqw wr 981:8( dqg 9<173( uhvshfwlyho| +Mdphv+4<<4,/
s1 455;￿
<Lq wkh ￿uvw yhuvlrq ri wkh sdshu zh lqwurgxfhg ulvn dyhuvh erqg kroghuv1 Lw wxuqhg rxw
wkdw wklv zdv qrw hvvhqwldo wr wkh dujxphqw1 \hw lw lv vrphwlphv dujxhg wkdw d ￿fuhdwlyh
;Wkh edqn kdv dq lqlwldo ydoxh iru lwv dvvhwv D/z l w kD @ H . E . G1 Vlqfh
zh duh qrw frqfhuqhg zlwk wkh dvvhw vlgh ri wkh edqn dfwlylwlhv/ zh zloo vlpso|
ghvfuleh wkh ￿qdqfldo lqwhuphgldu| wudqvirupdwlrq ixqfwlrq dv e| d surgxfwlrq
ixqfwlrq h{klelwlqj ghfuhdvlqj uhwxuqv1 Wklv lv mxvwl￿hg e| wkh idfw wkdw lq wkh
vkruw uxq wkh edqn prqlwrulqj dqg vfuhhqlqj delolwlhv duh d txdvl0￿{hg uhvrxufh1
Zh zloo ghqrwh e| {+E, wkh jurvv uhwxuq d vxffhvvixo edqn rewdlqv rq d sruwirolr
ri ordqv1
Zh zloo dvvxph wkdw iru wkh uhohydqw udqjh ri ydoxhv ri E/ lq fdvh ri vxffhvv
wkh edqn lv deoh wr uhsd| doo lwv ghewv
Dvvxpswlrq4= {A E +4 .Uo,.G+4 . uG,
Wkh OROU fkrlfh zloo eh wkh uhvxow ri frpsdulqj wkh frvwv dqg ehqh￿wv ri
oltxlgdwlrq yhuvxv frqwlqxdwlrq1 Wkh OROU pd| eh frqfhuqhg rqo| zlwk wkh
frvw ru lw pd| pd{lpl}h d vrfldo zhoiduh ixqfwlrq1 Zh dvvxph wkhuh lv d vrfldo
frvw/ ￿> +zklfk pd| ruljlqdwh lq wkh frvw ri wd{dwlrq,/ iru wudqvihuulqj ixqgv iurp
wkh sxeolf wr wkh sulydwh vhfwru1 Lq wklv zd| zh dfnqrzohgjh wkdw/ xowlpdwho|/
edqn idloxuhv kdyh d frvw iru wd{sd|huv +dv zhoo grfxphqwhg e| Jrrgkduw dqg
Vfkrhqpdnhu+4<<6,,1 Li d edqn lv edlohg rxw/ wkh dprxqw
V @ E+4 . Uo, ￿Pd{^YO ￿ G+4 . uG,>3‘ +5,
lv wkh vxevlg| wkh edqn*v xqlqvxuhg ghew kroghuv uhfhlyh1 Wklv vxevlg| lv frp0
sxwhg zlwk uhvshfw wr wkh oltxlgdwlrq ehqfkpdun/ YO> wkh frvw ri wklv vxevlg|
zloo eh V ￿+YF ￿YO,= Frpsxwlqj wkh vxevlg| zlwk uhvshfw wr wkh frqwlqxdwlrq
ydoxh YF zrxog eh htxlydohqw iru vrph sxusrvhv/ exw zrxog ohdg wr d gl￿huhqw
htxloleulxp udwh iru xqlqvxuhg ixqgv/ Uo1 Wdnlqj YF dv wkh ehqfkpdun lv mxvwl0
￿hg li/ lq fdvh ri ￿qdqfldo glvwuhvv/ wkhuh lv qr zd| iru wkh xqlqvxuhg ghsrvlwruv
wr ￿qg d ex|hu iru wkh edqn dw wkh sulfh YF 1 Wkxv li wkh OROU uhvfxh wkh edqn/
lw kdv d fodlp rq wkh edqn fkduwhu ydoxh1 Dv d sduwlfxodu irup ri lqwhuyhqwlrq/
wkh ehvw zd| wr fkdudfwhul}h wkh uhvfxh rshudwlrq lv hlwkhu dv d zd| wr surylgh
fdslwdo zlwkrxw fkdqjlqj wkh edqn*v pdqdjhphqw +rshq edqn dvvlvwdqfh,/ ru dv
d sxufkdvh dqg dvvxpswlrq/ zkhuhe| wkh edqn lv dxfwlrqhg dv d jrlqj frqfhuq/
zlwk wkh OROU kdylqj wr sd| xqlqvxuhg ghew kroghuv/ ru dv d qdwlrqdol}dwlrq1
Reylrxvo|/ wkh h{lvwhqfh ri d vxevlg| zloo uhgxfh wkh edqnv h{ dqwh frvw ri
￿qdqfh1
Zh zloo frqvlghu wkh lghdo fdvh zkhuh oltxlglw| vkrfnv fdq eh lghqwl￿hg dqg
ghdow zlwk e| wkh lqwhuedqn pdunhw +zklfk lv fohduo| d vwurqj dvvxpswlrq +vhh
Jrrgkduw+4<;:,,1 Ehfdxvh d vroyhqw looltxlg edqn/ zloo rewdlq ordqv iurp rwkhu
edqnv/ zh gr qrw h{dplqh wkdw fdvh1 Wkh iroorzlqj dvvxpswlrq doorz xv wr irfxv
rq wkh uhvfxh ru oltxlgdwlrq ri lqvroyhqw edqnv=
Dvvxpswlrq
dpeljxlw|￿ srolf|/ e| lqfuhdvlqj wkh ulvn eruqh e| lqyhvwruv ghfuhdvhv wkh frvw ri wkh OOU
srolf|1 Lq idfw/ dowkrxjk lw lv hdv| wr vkrz wkdw wkh h{lvwhqfh ri d ulvn suhplxp rq ghew zloo
ghfuhdvh wkh dprxqw ri wkh wudqvihuv wr xqlqvxuhg ghsrvlwruv/ wklv lv qrw hqrxjk e| lwvhoi wr
mxvwli| ￿fuhdwlyh dpeljxlw|￿1 Wkxv wkh h￿hfw ri lqwurgxflqj d ulvn suhplxp frxog rqo| pdvn
wkh hfrqrplf lvvxhv dw vwdnh/ zkloh pdnlqj wkh prgho xqqhfhvvdulo| frpsoh{1
<5 = E+4 . Uo,.G+4 .uG, ￿YF A 3
Dvvxpswlrq 5 lpsolhv wkdw V lv srvlwlyh1
Zh ghqrwh e| F wkh wrwdo vrfldo frvw ri forvlqj grzq d edqn/ zklfk lqfoxgh
doo w|shv ri h{whuqdolwlhv431 Lq sduwlfxodu/ zh lqfoxgh lq F wkh dgplqlvwudwlyh
frvw ri oltxlgdwlrq/ wkh frvw ri vhoolqj looltxlg dvvhwv dqg wkh frvw ri euhdnlqj xs
uhodwlrqvklsv zlwk wkh eruurzhuv zklfk kdv ehhq irxqg hpslulfdoo| uhohydqw441
Wkhvh frvwv duh dvvxphg wr lqfuhdvh zlwk wkh ghidxowlqj edqn*v vl}h1
Dvvxpswlrq6 = F lv dq lqfuhdvlqj ixqfwlrq ri wkh edqn*v dvvhwv
Wkh uhdvrq zk| zh hpskdvl}h wklv dssduhqwo| lqqrfxrxv dvvxpswlrq lv eh0
fdxvh lw zloo eh fuxfldo lq ghulylqj rxu pdlq uhvxowv1 Wkh mxvwl￿fdwlrq ri wklv
dvvxpswlrq lv wkdw/ lq dgglwlrq wr wkh dgplqlvwudwlyh frvwv ri oltxlgdwlrq/ wkh
frvw ri looltxlglw| ru ￿uh0vdoh oltxlgdwlrq lpsolhv wkdw/ srvvleo| ehfdxvh ri lqiru0
pdwlrq dv|pphwulhv/ vrph ri wkh edqn*v dvvhwv kdyh wr eh vrog dw d sulfh lqihulru
wr wkhlu suhvhqw ydoxh1
Vwloo/ zh zloo uhtxluh wkh vwurqjhu iroorzlqj dvvxpswlrq lq rughu wr ghulyh
vrph ri rxu uhvxowv1 Lw vhhpv d qdwxudo dvvxpswlrq li zh wklqn ri wkh frvw F dv
wkh frvw ri frqwdjlrq lq wkh ￿qdqfldo pdunhwv=
Dvvxpswlrq6=4 =F lv dq lqfuhdvlqj ixqfwlrq ri wkh edqn*v dvvhwv Dvdwlvi|lqj=
CF
CD A￿ +4 . u,
Wkh lqwhusuhwdwlrq ri dvvxpswlrq 614 lv wkdw wkh pdujlqdo vrfldo frvw ri d
edqn idloxuh lv odujhu wkdq wkh frvw ri d pdujlqdo wudqvihu ri sulqflsdo soxv
lqwhuhvw iurp wkh sxeolf wr wkh sulydwh vhfwru1
H{ srvw/ wkdw lv/ zkhq idflqj wkh fkrlfh ehwzhhq oltxlgdwlrq dqg frqwlqxd0
wlrq/ wkh OROU zloo zhljkw wkh frvw ri lwv wzr srvvleoh olqhv ri dfwlrq=
￿ Oltxlgdwlrq/ zlwk d frvw htxdo wr +4 .￿,F
￿ Frqwlqxdwlrq zlwk d frvw htxdo wr
￿+E+4 .Uo, ￿ Pd{^YO ￿G+4 . uG,>3‘, ￿+4 . ￿,+YF ￿YO,@
@ ￿V ￿+4 . ￿,+YF ￿YO,
Wkh ghflvlrq ghshqgv wkhuhiruh rq ￿ gh￿qhg dv wkh gl￿huhqfh ehwzhhq wkh
iruphu dqg wkh odwhu/ wkdw lv
￿@￿V ￿+4 . ￿,+YF ￿YO, ￿ +4 . ￿,F +6,
Wklv h{suhvvlrq lv vlpso| wkh dojheudlf vxp ri wkuhh whupv= wkh frvw ri wudqv0
ihuulqj uhvrxufhv iurp wkh sxeolf wr wkh sulydwh vhfwru/ ￿V> wkh jrrgzloo ydoxh
ri wkh edqn zkhq wudqvihuuhg wr wkh sxeolf vhfwru +4 . ￿,+YF ￿ YO,> dqg wkh
h{shfwhg frvw ri oltxlgdwlrq +4 . ￿,F= Li ￿ ? 3> d edqn zloo eh edlohg rxw
43Dq lqwhuhvwlqj h{dpsoh ri dq h{whuqdolw| lv wkh fdvh ri Mrkqvrq0Pdwwkh| edqn1 Wkh pdlq
uhdvrq iru edlolqj rxw Mrkqvrq0Pdwwkh| edqn zdv lwv surplqhqw uroh lq Orqgrq Jrog Pdunhw1
44wklv lv zhoo grfxphqwhg dw ohdvw lq wkh fdvh ri Frqwlqhqwdo Loolqrlv
43Liquidation
Too costly to save
Bail out






ehfdxvh lw lv ohvv frvwo| wr gr vr= wkh wrwdo h{shfwhg frvw ri oltxlgdwlrq lv kljkhu
wkdq wkh frvw ri pdnlqj d ixoo uhsd|phqw wr wkh xqlqvxuhg ghew kroghuv qhw ri
wkh h!flhqf| jdlqv iurp nhhslqj wkh edqn dv d jrlqj frqfhuq1
Zh rewdlq wkh iroorzlqj uhvxow=
Sursrvlwlrq 4 Lq wkh qrq0frpplwphqw fdvh/ wkh OROU srolf| zloo eh wr edlo
rxw d edqn li dqg rqo| li ￿ ? 3= Lq dgglwlrq/ li dvvxpswlrq 614 lv vdwlv￿hg/ wkh
wrr elj wr idlo surshuw| krogv iru wkh OROU srolf|/ lq wkh iroorzlqj vhqvh wkdw
li lw lv rswlpdo wr uhvfxh d edqn/ wkhq lw zrxog eh rswlpdo wr uhvfxh dq| odujhu
edqn1
Surri1 vhh dsshqgl{
Dv looxvwudwhg lq Iljxuh 4/ xqghu qrq0frpplwphqw/ wkh OROU ghflvlrq gh0
shqgv rq ￿ dqg wklv/ lq wxuq/ lqyroyhv wkh ohyho ri dvvhwv/ dqg wkh ohyho ri
xqlqvxuhg ixqgv wkdw zloo ghwhuplqh wkh vxevlg|1
Rqfh wkh OROU edlolqj rxw vwudwhj| lv gh￿qhg/ wkh uhwxuq rq xqlqvxuhg
ghew/ U> zloo eh jlyhq/ h{ dqwh/ e| wkh htxdolw| ri wkh qhw h{shfwhg uhwxuqv rq
xqlqvxuhg ghew wr wkh ulvnohvv udwh1 Lq sduwlfxodu/ Uo @ u li ￿ ? 3> dqg wkh
edqn xqlqvxuhg ghew lv ulvnohvv1 Exw lq wkh jhqhudo fdvh/ zkhuh wkh OROU pd|
sod| d pl{hg vwudwhj| dvvljqlqj d suredelolw| } wr frqwlqxdwlrq/ wkh h{suhvvlrq
44ri Uo lv jlyhq dv wkh vroxwlrq wr wkh iroorzlqj htxdwlrq45
+s .+ 4￿ s,},E+4 .Uo,.+ 4￿s,+4 ￿ },Pd{+YO ￿ G+4 . uG,>3, @ +4 .u,E
+7,
Ghqrwlqj e| Uo+}, wklv vroxwlrq dv d ixqfwlrq ri wkh suredelolw| ri wkh edqn
ehlqj uhvfxhg }> zh frpsxwh wkh vxevlg| wkh edqn rewdlqv dv wkh gl￿huhqfh ri




o+},, @ +4 ￿s,}V
Wkxv/ dv h{shfwhg/ wkh h{shfwhg ydoxh ri wkh vxevlg|/ zloo eh wkh odujhu wkh
kljkhu wkh suredelolw| ri wkh edqn jrlqj edqnuxsw146
615 WKH GLVWRUWLRQ HIIHFW
Zkdwhyhu wkh delolw| wr frpplw ri wkh OROU/ wkh yhu| h{lvwhqfh ri d edlo0rxw
srolf|/ lpsolhv wkdw wkh h{ dqwh ehkdylru ri wkh djhqwv lqyroyhg zloo eh prgl￿hg1
Frqfhuqlqj wkh edqnv vwudwhj|/ wkh edlo0rxw srolf| zloo d￿hfw wkhlu fkrlfh ri vl}h
dqg lwv fkrlfh ri wkh sruwirolr ri dvvhwv ulvnlqhvv1 Zh zloo irfxv khuh rq wkh
vl}h h￿hfw lq rughu wr nhhs qrwdwlrqv vlpsoh/ exw wkh h￿hfw ri wkh fkdqjh rq wkh
ghjuhh ri ulvn ri wkh edqn*v dvvhwv/ dv zhoo dv wkh h￿hfw ri prqlwrulqj rq wkh frvw
ri ixqgv frqvwlwxwh d vwudljkwiruzdug h{whqvlrq1
H{ dqwh/ wkh edqnv h{shfwhg sur￿wv zloo eh jlyhq e|=
￿@s
￿
{+E, ￿ E+4 . Uo, ￿G+4 . uG,
￿
￿ p +8,
zkhuh wkh fdvk  rzv lq fdvh ri vxffhvv/ {> ghshqg rq wkh vl}h/ dqg h{ dqwh
fkrlfh ri wkh vl}h D @ H . G . E lv khuh uhgxfhg wr wkh fkrlfh ri d ohyho E ri
xqlqvxuhg ixqgv1
Uhsodflqj sE+4.Uo, lq +7, dqg uhduudqjlqj wkhvh whupv/ zh rewdlq/ xqghu
wkh idluo| sulfhg ghsrvlw lqvxudqfh frqglwlrq +4, wkh pruh lqwxlwlyh h{suhvvlrq=
45Wkh hpslulfdo hylghqfh edfnv xs wklv lghd/ zlwk ulvnlhu lqvwlwxwlrqv sd|lqj kljkhu lqwhuhvw
udwhv +Sdun dqg Shulvwldul+4<<;,1 Dovr/ wkh pdunhw lqfoxghv wkh suredelolw| ri d edlo0rxw lq
wkh frvw ri wkh edqnv xqlqvxuhg ghew/ dv wkh dqdo|vlv ri wkh Wrr Elj Wr Idlo edqnv lq wkh XV
kdv vkrzq +R*kdud dqg Vkdz+4<<3, dqg Kxjkhv dqg Phvwhu+4<<6,,
46Li wkhuh lv d wrr elj wr idlo srolf|/ dv lw zloo rffxu xqghu dvvxpswlrq 614/ odujhu lqvwlwxwlrqv
zlwk d kljkhu suredelolw| wr eh edlohg rxw lq fdvh ri ￿qdqfldo glvwuhvv/ zloo fkrrvh pruh ulvn|
lqyhvwphqwv1 Reylrxvo|/ wklv lpsolhv wkdw wkhuh lv qr rwkhu glphqvlrq dv uhsxwdwlrq exloglqj/
frqvhuydwlrq ri vrpr roljrsrolvwlf uhqwv/ hwf1 wkdw hqwhuv wkh pdqdjhuv remhfwlyh ixqfwlrq1
Vwloo/ wkh lghd wkdw/ zlwklq d olplwhg udqjh ri vl}h/ odujhu edqnv wdnh pruh ulvnv lv frqvlvwhqw
zlwk Eduwk/ Kxgvrq dqg Mdkhud+4<<8, ￿qglqjv lq wkh V)O lqgxvwu|1 Wkhlu uhvxowv vkrz wkdw
odujhu lqvwlwxwlrqv lqyhvwhg pruh khdylo| lq qrq0wudglwlrqdo dfwlylwlhv dqg zhuh pruh h{srvhg
wr ￿qdqfldo glvwuhvv1
45￿@￿ 3 .+4￿ s,}V +9,
zkhuh
￿3 @ s{+E,.+ 4￿ s,YO ￿ E+4 . u, ￿ G+4 . uG, lv wkh h{shfwhg sur￿w wkh
edqn zrxog rewdlq devhqw dq| vxevlg|1 Wkh qrq0frpplwwhg OROU zloo wdnh
lqwr dffrxqw erwk wkh vl}h dqg wkh frvw ri xqlqvxuhg ghew lqwr lwv ghflvlrq1 Li
dvvxpswlrq 614 krogv/ wkhq lw lv hdv| wr vkrz +xvlqj wkh vdph w|sh ri surri dv
lq Sursrvlwlrq 4,/ wkdw wkh h￿hfw ri vl}h zloo suhydlo ryhu wkh frvw ri xqlqvxuhg
ghew1 Dv d frqvhtxhqfh/ wkh qrq0frpplwphqw srolf| zloo eh fkdudfwhul}hg e| d
wkuhvkrog a E vxfk wkdw
} @3 iru E?a E
} @4 iru EAa E
+Lq wkh jhqhudo fdvh wkh qrq0frpplwphqw srolf| frxog eh pxfk pruh lqyroyhg/
vlqfh/ ghshqglqj rq wkh ohyho ri E> wkh ￿ frxog eh orfdoo| lqfuhdvlqj ru gh0
fuhdvlqj/ uh hfwlqj zklfk rqh/ ri vl}h frqvlghudwlrqv dqg frvw ri xqlqvxuhg ghew
grplqdwhv,
H{suhvvlrq +9, doorz xv wr lghqwli| wkh h￿hfw ri wkh h{lvwhqfh ri wkh lpsolflw
vxevlg| lq wkh jhqhudo fdvh1 Dv lw kdv riwhq ehhq dujxhg/ d vxevlg| rq d edqnv*
dfwlylw| zloo kdyh d glvwruwlyh h￿hfw jlylqj wkh edqn lqfhqwlyhv wr vwuxfwxuh lwv
ixqglqj vr dv wr pd{lpl}h wkh ydoxh ri lwv sur￿wv zklfk lqfoxgh wkh vxevlg|1 Li
dvvxpswlrq 614 krogv/ +wrr elj wr idlo fdvh,/ wkhq zh kdyh dq xqdpeljxrxv h￿hfw
ri wkh OROU uhvfxh1 Lw ohdgv odujh edqnv wr h{sdqg dqg vpdoo edqnv hlwkhu wr
h{sdqg ru wr glvuhjdug wkh srvvlelolw| wr eh edlohg rxw1
Dv vkrzq lq Iljxuh 5 wkh remhfwlyh ixqfwlrq ri d vpdoo edqn dqg looxvwudwhv
krz lwv glvfrqwlqxlw| zloo d￿hfw lwv fkrlfh1
Ohw E3 eh wkh ohyho ri xqlqvxuhg eruurzlqj wkdw pd{lpl}hv wkh edqnv sur￿w
devhqw dq| vxevlg|/ l1h1 wkh ohyho wkdw pd{lpl}hv ￿3 = Wkh edqn*v pdujlqdo sur￿w












.+ 4￿s,+4 . u, EAa E +;,
￿ Li E3 ? a E> wkh edqn zloo kdyh wr fkrrvh ehwzhhq wkh wzr orfdo pd{lpd
zklfk duh E3> dqg wkh pd{lpxp ri ￿ iru EAa E> dv looxvwudwhg lq Iljxuh
51 Li wkh pd{lpxp lv uhdfkhg dw E3 +qr0vxevlg| qr0glvwruwlrq fdvh,/ wkhq
wkh ehqh￿wv ri wkh OROU edlolqj rxw srolf| duh wrr vpdoo lq uhjdug zlwk
wkh qhjdwlyh glvwruwlrq rq vl}h dqg rq sur￿wdelolw| wkh vxevlg| uhtxluhv/
vr wkdw lw lv qrw zruwk lw iru wkh +vpdoo, edqn wr jr iru wkh vxevlg|1 Li/
lqvwhdg/ wkh pd{lpxp lv uhdfkhg dw srlqw a E ru eh|rqg/ wkh glvwruwlyh
h￿hfw ri wkh vxevlg| ohdgv wkh edqn wr fkrrvh dq lqh!flhqwo| odujh vl}h1
46Iljxuh 5=
￿ Li E3 A a E> wkhq wkh edqn vl}h zloo eh lqh!flhqwo| odujh1 Wklv lv fohdu iurp
+;,= wkh edqn zloo fkrrvh d ohyho ri xqlqvxuhg ghew E￿ wkdw pdnhv wkh ￿uvw
rughu frqglwlrq krog/ vr wkdw zh rewdlq E3 ?E ￿1
Lq wkh qrq0frpplwphqw fdvh/ wkh h{whqvlrq wr wkh fdvh zkhuh pdqdjhuv
fkrrvh wkh ohyho ri dvvhwv ulvnlqhvv ri wkhlu sruwirolr lv vwudljkwiruzdug/ vlqfh
wkh OROU fdqqrw lqwurgxfh dq| w|sh ri glvflsolqh1 Khqfh/ wkh rqo| gl￿huhqfh
lv wkdw wkh wklfn sur￿w vfkhgxoh rq Iljxuh 5 zloo vkliw xszdugv1
Dv lw lv reylrxv/ wklv kdv d vwurqj h￿hfw rq wkh frqglwlrqv ri hfrqrplf frpsh0
wlwlrq dprqj edqnv/ wkdw lv wkh rq wkh sod|lqj ￿hog1 Lqghhg/ odujh edqnv ehqh￿w
iurp ehwwhu ixqglqj frqglwlrqv zkloh vpdoo edqnv idoolqj xqghu wkh ￿uvw fdvh gr
qrw kdyh dffhvv wr wkh h{ dqwh vxevlg| lq dq| zd|1 Dv zh zloo vhh/ wklv lv dovr
wkh fdvh lq wkh frpplwphqw fdvh/ vr wkdw wkh h{lvwhqfh ri d OROU vxevlg| zloo
dovr d￿hfw wkh edqnlqj lqgxvwu| frpshwlwlrq
7 WKH RSWLPDO FORVXUH SROLF\= WKH
FRPPLWPHQW FDVH
Zh qrz frqvlghu wkh fdvh ri d OROU wkdw lv deoh wr fuhgleo| gh￿qh d srolf|/
wkdw lv/ wr frpplw wr d jlyhq vwudwhj|1
Ghwhuplqlqj wkh rswlpdo forvxuh srolf| lpsolhv lghqwli|lqj ￿uvw wkh remhfwlyh
ixqfwlrq ri wkh OROU1 Dvvxplqj wkh OROU lv deoh wr frpplw lpsolhv wkdw lw lv
deoh wr vwlfn wr d jlyhq srolf| gh￿qhg h{ dqwh147
47 Lq wkh oljkw ri wkh ghedwh vxuurxqglqj wkh OROU srolf|/ wklv lv dq lpsruwdqw dvvxpswlrq1
47Wkh delolw| wr frpplw lpsolhv wkdw zh uhirupxodwh wkh OROU sureohp vr dv
wr wdnh lqwr dffrxqw wkh dovr wkh lqgluhfw h￿hfwv ri wkh srolf| lq whupv ri wkh
htxloleulxp ydoxhv ri wkh gl￿huhqw uhohydqw yduldeohv/ zkhwkhu revhuydeoh ru qrq
revhuydeoh +sxuh prudo kd}dug,1 Wkhuh duh wkuhh pdlq uhohydqw yduldeohv wkdw
zh kdyh wr frqvlghu= wkh h￿hfw rq ulvn vkliwlqj dfwlylwlhv/ wkh h￿hfw rq wkh ohyho
ri prqlwrulqj dqg wkh h￿hfw rq wkh ohyho ri xqlqvxuhg ixqgv/ zklfk ghshqgv rq
wkh htxloleulxp frvw ri ixqgv1 Wkh ￿uvw wzr duh prudo kd}dug yduldeohv fkrvhq
e| wkh edqnv zlwkrxw dq| srvvleoh lqwhuyhqwlrq rq ehkdoi ri wkh OROU1 Dv lw kdv
ehhq riwhq dujxhg/ wkh lqwurgxfwlrq ri hlwkhu wkh ulvn vkliwlqj dfwlylwlhv ri wkh
edqn pdqdjhuv ru wkh prqlwrulqj h￿ruw ohyho rq ehkdoi ri lqyhvwruv zloo pdnh wkh
OROU srolf| xqghu frpplwphqw wrxjkhu/ vlpso| ehfdxvh wkh dgglwlrqdo frvwv
ri wkh srolf| duh lqwhuqdol}hg1 Exw wkh lqwhuhvwlqj lvvxh lv khuh wr lqwurgxfh wkhvh
uhohydqw yduldeohv mrlqwo| zlwk wkh h￿hfw ri wkh OROU rq wkh htxloleulxp vl}h ri
wkh ￿qdqfldo lqvwlwxwlrqv1
Dv zh zloo vhh/ wkh dqdo|vlv lv wkhq pruh frpsoh{1 Wkh frpplwphqw k|0
srwkhvlv doorzv wr dqdo|}h zkhwkhu wkh OROU kdv wr lpsohphqw d ￿frqvwuxfwlyh
dpeljxlw|￿ srolf| dv lw kdv vrphwlphv ehhq dgyrfdwhg lq d ydulhw| ri frqwh{wv1
714 Wkh rswlpdo srolf|
Lq rughu wr fryhu doo srvvleoh w|shv ri OROU srolflhv/ zh gr qrw uhvwulfw wkh
dqdo|vlv wr sxuh vwudwhjlhv1 Wkxv/ li d edqn lv lq ￿qdqfldo glvwuhvv/ wkh OROU
zloo frqvlghu edlolqj lw rxw zlwk vrph suredelolw|/ }> zkhuh wklv suredelolw| zloo
w|slfdoo| ghshqg rq wkh edqn*v oldelolwlhv vwuxfwxuh1 Lw lv lpsolflwo| dvvxphg wkdw
wkh srolf| } lv qrw rqo| fuhgleoh exw shuihfwo| dqwlflsdwhg e| wkh pdunhw481
Wkh OROU zloo fkrrvh wkh suredelolw| } zklfk pd{lpl}hv lwv zhoiduh xqghu
wkh uhvwulfwlrq wkdw wkh gl￿huhqw djhqwv sod| wkhlu ehvw vwudwhj|1 Wkh pdlq
uhohydqw yduldeoh lv wkh ohyho ri qrqlqvxuhg ￿qdqfh/ zklfk zh dvvxph wr eh
revhuydeoh dqg rq zklfk zh zloo fhqwhu wkh dqdo|vlv1 Vwloo/ lq wkh odvw wzr
vxevhfwlrqvzh zloo h{whqg wkh uhvxowvlq rughu wr wdnh lqwr dffrxqw wzr lpsruwdqw
skhqrphqd= prudo kd}dug rq ehkdoi ri edqnv/ yld dq lqfuhdvh ri wkh ulvnlqhvv ri
wkh edqnv* dvvhwv lq uhvsrqvh wr d ohqlhqw OROU/ dqg prudo kd}dug rq ehkdoi ri
wkh eruurzhuv1
Iru wkh wlph ehlqj/ zh dvvxph wkdw wkh edqnv pdqdjhuv fdqqrw uhdfw wr
wkh dqqrxqfhphqw ri d OROU srolf| e| prgli|lqj wkh ulvn ohyho/ s> d srlqw zh
srvwsrqh wr wkh qh{w vhfwlrq1
Wkh remhfwlyh ixqfwlrq ri wkh OROU fdq eh gh￿qhg dv d ixqfwlrq ri wkh
wrwdo vxusoxv fuhdwhg e| wkh ￿qdqfldo lqwhuphgldu| plqxv wkh h{shfwhg frvw ri
Vrph ri wkh fulwlflvpv wr wkh OROU lqwhuyhqwlrq fdq eh wudfnhg edfn wr wkh ylhz wkdw wkh
OROU lv lq idfw xqdeoh wr frpplw wr d srolf|1 Zh lpsolflwo| dvvxph wkdw wkh qhfhvvdu|
lqvwlwxwlrqdo duudqjhphqwv iru wkh OROU wr dfw dv dq lqghshqghqw lqvwlwxwlrq sxuvxlqj d orqj
uxq zhoo gh￿qhg remhfwlyh duh vdwlv￿hg1
48Wkh hpslulfdo hylghqfh vxssruwv udwkhu d g|qdplf prgho lq zklfk wkh djhqwv xsgdwh wkhlu
eholhiv1 Iru lqvwdqfh/wkh oltxlgdwlrq ri wkh EFFL lq wkh XN ohg wr d  ljkw wr txdolw| 1 Dovr/
wkh h￿hfw ri wkh dqqrxqfhphqw e| wkh Frpswuroohu ri wkh Fxuuhqf| ri wkh Wrr Elj wr Idlo
srolf| lq wkh XV/ jhqhudwhg deqrupdo srvlwlyh uhwxuqv rq wkh odujh edqnv vwrfnv dqg deqrupdo
qhjdwlyh uhwxuqv rq wkh vpdoo edqnv*rqhv +R*kdud dqg Vdz+4<<3,,>
48wudqvihuulqj uhvrxufhv wr wkh xqlqvxuhg ghew kroghuv49
Z+E>},@s{+E,.+ 4￿ s,^}YF .+4￿},YO‘ ￿ E+4 . u, ￿ G+4 . uG, ￿ +<,
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￿ Wkh ￿uvw sduw ri wklv h{suhvvlrq/
s{+E,.+ 4￿s,^}YF .+ 4￿},YO‘￿ E+4.u, ￿ G+4.uG,@￿ 3 .+ 4￿s,}+YF ￿ YO,
lv wkh h{shfwhg vxusoxv jhqhudwhg e| wkh edqn/ zklfk/ reylrxvo|/ ghshqgv rq
wkh edlolqj rxw srolf|/ dqg wdnhv lqwr dffrxqw wkh idfw wkdw zlwk suredelolw|
+4￿ s,} wkh frqwlqxlqj iudqfklvh ydoxh ri wkh edqn zloo qrw eh orvw1
￿ Wkh devroxwh ydoxh riwkhvhfrqg whup/ +4￿s,}
￿
￿+E+4 . Uo,.G+4 .uG, ￿YF,
￿
lv wkh h{shfwhg frvw ri wkh edlo0rxw1 Wklv h{suhvvlrq fdq eh uhzulwwhq dv wkh
gl￿huhqfhehwzhhq +4￿s,}
￿
￿+E+4.Uo,.G+4 . uG, ￿YO,
￿
@+ 4 ￿s,}￿V>
zklfk lv wkh h{shfwhg frvw ri wkh vxevlgl}lqj wkh xqlqvxuhg ghew kroghuv
dqg +4 ￿ s,}￿+YF ￿ YO, zklfk lv wkh frvw uhgxfwlrq gxh wr wkh h!flhqf|
jdlqv wkdw ruljlqdwh iurp wkh lqvwlwxwlrq frqwlqxlqj iudqfklvh ydoxh1
￿ Wkh wklug whup/ +4 ￿ s,+4 ￿ },+4 . ￿,F/ lv vlpso| wkh h{shfwhg frvw ri
oltxlgdwlqj wkh edqn1
Xvlqj wkh gh￿qlwlrq ri ￿> wkh remhfwlyh ixqfwlrq Z+}, fdq eh uhzulwwhq dv
Z+},@￿ 3 ￿ +4 ￿ s,i}￿.+ 4.￿,Fj +43,
ru/ dowhuqdwlyho|/ xvlqj ￿@￿ 3 .+ 4￿s,}￿V dv=
Z+E>},@￿￿ +4 .￿,+4 ￿s,^+}V ￿ }+YF ￿ YO,.+ 4￿},F‘ +44,
zklfk vkrzv h{solflwo| wkh lpsdfw ri wkh edqn h{shfwhg sur￿wv ￿ dqg wkh
vxevlg|/ V> rq wkh uhjxodwru*v remhfwlyh ixqfwlrq14:
Xvlqj wkh ixqfwlrq }+=,> zklfk dvvrfldwhv wr dq| ohyho ri E wkh fruuhvsrqglqj
suredelolw| ri ehlqj uhvfxhg/ }>wkh OROU sureohp fdq eh irupxodwhg dv
49Wklv lv d jhqhudo irupxodwlrq vlqfh dq| zhljkwhg dojheudlf vxp ri wkh edqn*v jhqhudwhg
vxusoxv dqg wkh vrfldo frvw ri edqnuxswf| fdq eh uhzulwwhq dv lq <
4:Qrwlfh wkdw dv b lqfuhdvhv/ wkh zhljkw ri wkh h{shfwhg prqhwdu| frvwv iru wkh OOU lq0
fuhdvhv/ vr wkh sxuh ￿frvw ri lqwhuyhqwlrq￿ zhoiduh ixqfwlrq frqvlghuhg h1j1 e| Pdlodwk dqg














E+4 .u, ￿+4 ￿ s,+4 ￿ }+E,,+YO ￿ G+4 . uG,,
s .+4￿ s,}+E,
+47,
zkhuh/ iru wkh vdnh ri vlpsolflw| zh zloo dvvxph khuhdiwhu wkdw YO lv vx!flhqw
wr fryhu iru lqvxuhg ghsrvlwv/ G+4 . uG, +wkh uhvxow fduulhv ryhu wr wkh jhqhudo
fdvh/ surylghg wkh idlu ghsrvlw suhplxp dvvxpswlrq lv ixo￿oohg,1
Lq rughu wr dqdo|}h wklv sureohp/ lw lv lpsruwdqw wr qrwlfh wkdw/ devhqw dq|
frqvwudlqw rq wkh ixqfwlrq }+=,> rqo| wkh lqglylgxdoo| udwlrqdo frqvwudlqw +46,
pd| eh elqglqj1 Wr hvwdeolvk wklv lw lv rqo| qhfhvvdu| wr vhh wkdw wkh deryh







Wkh remhfwlyh ixqfwlrq ri wklv sureohp wxuqv rxw wr eh qrq frqfdyh/ exw
vlqfh zh duh deoh wr vkrz +vhh Ohppd : ri wkh Dsshqgl{, wkdw wkh vhfrqg rughu
sduwldo ghulydwlyh C
5Z
C}5 lv srvlwlyh/ wklv lpsolhv wkdw wkh rqo| xqfrqvwudlqhg orfdo
pd{lpd ri Z+E￿>}￿,duh wr eh irxqg iru h{wuhph ydoxhv ri }> wkdw lv } @3dqg
} @4 = Ehfdxvh ri wkh lqglylgxdo udwlrqdolw| frqvwudlqw wkh vroxwlrq pd|/ vwloo eh
dq lqwhulru rqh1
Wkh wzr fdvhv } @4dqg } @3duh looxvwudwhg/ uhvshfwlyho|/ lq Iljxuhv 5 dqg
6 ehorz1 Wkh wklfn fxuyh uhsuhvhqwv wkh h{ dqwh lqglylgxdoo| udwlrqdo lvrsur￿w
frqvwudlqw iru wkh edqn1 Wkh OROU remhfwlyh ixqfwlrq lv lqfuhdvlqj zlwk } lq
Iljxuh 6 dqg ghfuhdvlqj zlwk } lq Iljxuh 71
Wkh dqdo|vlv ri wklv qrq0frqfdyh rswlpl}dwlrq sureohp ohdgv wr wkh iroorzlqj
sursrvlwlrq=
Sursrvlwlrq 5 Li F lv lqfuhdvlqj zlwk E> wkhq wkh rswlpdo srolf| lv hlwkhu wr
edlo rxw wkh edqn ru wr xvh d pl{hg vwudwhj|/ zkhuh wkh edqn lv oltxlgdwhg zlwk
vrph suredelolw|1Lq wkh pl{hg vwudwhj| fdvh/ wkh rswlpdo srolf| lpsolhv oltxlgd0
















Iljxuhv6 dqg 7 surylgh wkh nh| iru wkh lqwhusuhwdwlrq ri wklv uhvxow1 Lq Iljxuh
6 erwk wkh OROU dqg wkh edqn remhfwlyh ixqfwlrqv duh lqfuhdvlqj zlwk }> dv lw lv
wkh fdvh zkhq wkh vx!flhqw frqglwlrq ￿ ? 3 krogv +Dv lw dsshduv lq h{suhvvlrq
54 ri wkh dsshqgl{,1 Dv d frqvhtxhqfh/ vlqfh erwk djhqwv suhihu } @4 > wkhuh
lv qr urrp iru d pl{hg vwudwhj|1 Lq Iljxuh 7/ wkh OROU dqg wkh edqn kdyh
frq lfwlqj ylhzv rq } dqg rq E= Devhqw dq| lqwhuyhqwlrq iurp wkh OROU/ wkh
edqn zloo fkrrvh wkh ohyho ri xqlqvxuhg ghew E3= Li wkh OROU zdqwv wkh edqn wr
ghyldwh iurp wklv ohyho/ lw zloo kdyh wr oxuh wkh edqn lqwr lvvxlqj ohvv xqlqvxuhg
ghew dqg wklv zloo eh grqh zlwk wkh rqo| srvvleoh lqvwuxphqw dydlodeoh/ wkdw lv
wkh edlolqj rxw srolf| zklfk hqdeohv wkh edqnv wr rewdlq ixqgv dw d orzhu frvw1
Iurp d whfkqlfdo srlqw ri ylhz/ wkh rswlpdolw| ri d pl{hg vwudwhj| lv reyl0
rxvo| uhodwhg wr wkh qrq0frqfdylw| ri wkh remhfwlyh ixqfwlrq1 Wkh ruljlq ri wkh
qrq0frqfdylw| uhvlghv lq wkh idfw wkdw wkh h{shfwhg frvw ri wkh srolf| ghshqgv
xsrq wkh whup }E+4 . Uo+},, zklfk lv frqfdyh1 Wkh hfrqrplf lqwhusuhwdwlrq
lv vwudljkwiruzdug= dq lqfuhdvh lq wkh suredelolw| ri uhvfxh zrxog/ iru d jlyhq
uhsd|phqw lpso| d sursruwlrqdo lqfuhdvh lq wkh h{shfwhg frvw ri uhvfxlqj d ￿up1
Exw wkh pdunhw uhdfwlrq wr dq lqfuhdvhg edlo0rxw suredelolw| zrxog doorz wr gh0
fuhdvh wkh surplvhg uhsd|phqw1 Dv d frqvhtxhqfh/ zkhq wkh edlo0rxw suredelolw|
lqfuhdvh wkh fruuhvsrqglqj h{shfwhg frvw lqfuhdvhv ohvv wkdq sursruwlrqdoo|1
Wr surylgh d ehwwhu lqwxlwlrq iru Sursrvlwlrq 4/ zh kdyh wr qrwlfh/ ￿uvw/ +dv
lw ghulyhv iurp wkh surri lq wkh dsshqgl{, wkdw zhuh wkh frvw ri oltxlgdwlrq
frqvwdqw/ wkh rswlpdo OROU srolf| wrzdugv d vshfl￿f edqn zrxog eh d sxuh
vwudwhj|/ zkhuh hlwkhu wkh edqn lv dozd|v edlohg rxw ru lw lv dozd|v oltxlgdwhg1
Wkh uhdvrq zk| zh rewdlq d pl{hg vwudwhj| lv wkhuhiruh ixqgdphqwdoo| uhodwhg
wr wkh idfw wkdw wkh OROU wdnhv lqwr dffrxqw wkh h￿hfw ri E rq wkh wrwdo frvw
ri oltxlgdwlrq F= Ehfdxvh ri wklv h￿hfw/ wkh OROU zrxog suhihu wr kdyh d orzhu
ohyho ri E>wkxv ghfuhdvlqj srvvleoh frqwdjlrq h￿hfwv/ dqg oltxlgdwlrq frvwv +uhfdoo
wkdw zh duh dvvxplqj qr prudo kd}dug h￿hfwv dw wklv vwdjh,1 Exw lq rughu wr gr
vr/ wkh rqo| lqvwuxphqw wkh OROU fdq xvh lv suhflvho| lwv edlolqj rxw srolf|1 Wkh
OROU zloo lqgxfh wkh edqn wr orzhu lwv ohyho ri xqlqvxuhg ixqglqj e| surplvlqj
d kljkhu suredelolw| ri edlo0rxw1 Vwloo/ vlqfh d v|vwhpdwlf edlo0rxw srolf| zrxog
eh h{fhvvlyho| frvwo| iru d OROU wkdw suhihuv d oltxlgdwlrq srolf| +} @3 , > wkh
vroxwlrq lv d pl{hg vwudwhj| zklfk lv vx!flhqw wr glvfrxudjh wkh edqn iurp
wdnlqj d odujh xqlqvxuhg ohqglqj exw qrw wrr frvwo| lq whupv ri wkh h{shfwhg
frvw ri lqwhuyhqwlrq1
715 Lpsohphqwdwlrq
Sursrvlwlrq 5 hvwdeolvkhv wkdw wkh rswlpdo srolf| uhtxluhv wkh lqwurgxfwlrq ri
hqgrjhqrxv xqfhuwdlqw|1 Lw lv wkhuhiruh whpswlqj wr lqwhusuhw lw dv wkh udlvrq
g*￿wuh ri ￿frqvwuxfwlyh dpeljxlw|￿/ ehfdxvh dq rxwvlgh revhuyhu idflqj d pl{hg
vwudwhj| zrxog vhh qr fohdu sdwwhuq lq wkh OROU edlo0rxw ehkdylru/ vr wkdw
qr vhw ri frqwlqjhqw uxohv frxog srvvleo| uhsurgxfh lw1 \hw/ wklv lv lqvx!flhqw/
ehfdxvh li wkh rswlpdo srolf| lv d pl{hg vwudwhj|/ zh vwloo kdyh wr mxvwli| zk|
wklv srolf| fdqqrw eh sxeolfo| dqqrxqfhg1
4<Lq rxu ylhz wkh pdlq mxvwl￿fdwlrq iru wkh srolf| qrw wr eh dqqrxqfhg lv wkdw
wkhyduldeohv rq zklfk lw lvedvhg duh qrw sxeolfo| revhuydeoh qru yhul￿deoh zlwklq
wkh wlph lqwhuydo gxulqj zklfk wkh ghflvlrq kdv wr eh wdnhq+xvxdoo| d ghflvlrq
kdv wr eh wdnhq ehiruh wkh qh{w gd| pdunhw rshqlqj,1 Dv d frqvhtxhqfh/ li
wkh pl{hg vwudwhj| suredelolwlhv zhuh sxeolfo| dydlodeoh dqg vwdwhg lq d ghwdlohg
zd|/ wklv zrxog olplw wkh delolw| ri wkh OROU wr wdnh d ghflvlrq rq wkh edvlv ri
doo kdug dqg vriw lqirupdwlrq dydlodeoh1
Wkh zd| rxw lv wkhq wr ghohjdwh wkh ghflvlrq wr dq lqvwlwxwlrq wkdw zrxog
fuhgleo| iroorz wkh uxohv1 Wklv lpsolhv/ rq wkh rqh kdqg/ wkdw wkh lqvwlwxwlrq
vkrxog kdyh d vwurqj uhsxwdwlrq wr frpplw dqg dfw lq frqvlghudwlrq ri d orqj
whup krul}rq/ dqg/ rq wkh rwkhu kdqg/ wkdw lw kdv wr eh d sxeolf lqvwlwxwlrq/
vlqfh sur￿w pd{lpl}lqj zrxog qrw jlyh wkh uljkw lqfhqwlyhv1
716 Frpsdulvrq zlwk wkh qrq0frpplwphqw fdvh
Qrwlfh wkdw/ dv lq wkh qrq0frpplwphqw fdvh/ wkh rswlpdo srolf| ghshqgv rq ￿>
exw khuh dq dgglwlrqdo h￿hfw dsshduv/ vr wkdw wkh frpsdulvrq zlwk wkh qrq0
frpplwphqw fdvh |lhogv d sulpd idflh vxusulvlqj uhvxow1 Lq idfw/ wklv lv txlwh d
qdwxudo uhvxow lq wklv frqwh{w zkhuh prudo kd}dug lv devhqw +Lq wkh qh{w vhfwlrq
zh zloo vhh wkdw wklv uhvxow lv qrw urexvw wr wkh lqwurgxfwlrq ri prudo kd}dug,1
Uhpdun 6 Devhqw ulvn vkliwlqj rssruwxqlwlhv dqg prqlwrulqj rq ehkdoi ri lq0
yhvwruv/ wkh rswlpdo srolf| ri d OROU zlwk delolw| wr frpplw lv pruh ohqlhqw
wkdq wkh qrq0frpplwphqw vroxwlrq1
Dv d frqvhtxhqfh/ khuh djdlq/ lw lv rswlpdo wr uhvfxh hyhu| vroyhqw looltxlg
lqvwlwxwlrq/ vlqfh iru wkrvh edqnv ￿ lv qhjdwlyh1
Surri1 Vlqfh lq wkh qrq0frpplwphqw fdvh d edqn zrxog eh uhvfxhg rqo| li
￿ ? 3> dqg oltxlgdwhg lq wkh rssrvlwh fdvh/ d gluhfw lpsolfdwlrq ri Sursrvlwlrq
5/ lv wkdw/ xqghu qrq0frpplwphqw/ edqnv zloo eh uhvfxhg pruh riwhq1
Wr surylgh dq lqwxlwlrq iru wklv uhvxow/ lw lv zruwk uhfdoolqj wkdw wkh gl￿huhqfh
ehwzhhq wkh frpplwphqw dqg wkh qrq0frpplwphqw fdvhv frphv iurp wkh h￿hfw
ri wkh OROU srolf| rq d,wkh frvw ri ixqgv dqg e, wkh dprxqw ri xqlqvxuhg ghew
lvvxhg e| wkh edqnv1 Wkh ￿uvw ri wkhvh h￿hfwv lpsolhv wkdw wkh OROU vxevlg|
zloo qrw eh dv odujh ehfdxvh wkh pdunhw lqwhuhvw udwh kdv douhdg| dffrxqwhg iru
wkh suredelolw| ri dq OROU edlo0rxw1 Zkhq frpsduhg wr wkh qrq0frpplwphqw
fdvh/ wklv ￿uvw h￿hfw zloo idyru wkh uhvfxh ri wkh edqnv1
8 HQGRJHQRXV ULVN OHYHO
Iru h{srvlwru| uhdvrq/ zh kdyh/ vr idu/ vnlsshg wkh prudo kd}dug lvvxh/ dowkrxjk
lw lv dq lpsruwdqw dvshfw lq wkh ghedwh rq wkh OROU*v uroh1 Fohduo|/ li d ohqlhqw
ehkdylru ri wkh OROU kdv wr lqfhqwlyh kljkhu ulvn wdnlqj rq ehkdoi ri wkh edqnv/
wklv zloo uhgxfh wkh h{ dqwh ehqh￿wv ri edlolqj rxw edqnv1 Wkh lpsruwdqfh ri
wkh edqnv* ulvn wdnlqj ehkdylru kdv ehhq orqj uhfrjql}hg/ dqg Edjhkrw+4<:6,
53klpvhoi zduqhg djdlqvw wkh shuyhuvh h￿hfwv ri uhvfxlqj edqnv rq wkh ehkdylru
ri wkh zkroh edqnlqj lqgxvwu|1 Iru wkhvh uhdvrqv lw lv fuxfldo wr h{dplqh li rxu
suhylrxv uhvxowv fduu| ryhu wr wkh fdvh ri hqgrjhqrxv ulvn/ zkhuh wkh ghjuhh ri
ulvnlqhvv ri d edqn*v sruwirolr uhvxowv iurp wkh edqnv* rzq vwudwhjlf ghflvlrq1
Dvvxph/ wkhuhiruh/ wkdw wkh suredelolw| s lv qrz fkrvhq e| wkh edqn dw
vrph frvw *+s,> zklfk lv dvvxphg wr eh vwulfwo| lqfuhdvlqj dqg frqyh{ dqg wzlfh
gl￿huhqwldeoh1 Wklv suredelolw| lv qrw revhuydeoh e| wkh lqyhvwruv lq ￿qdqfldo
pdunhwv/ vr wkdw wkh| zloo lqihu lw dv ehlqj wkh rqh wkdw pd{lpl}hv wkh edqn*v




{+E, ￿E+4 .Uo, ￿ G+4.uG,
￿
￿p ￿*+s,
zkhuh p dqg Uo/ wkh pdunhw uhtxluhg udwh/ duh dgmxvwhg iru wkh udwlrqdoo| h{0
shfwhg edqnv* fkrlfh ri wkh suredelolw| a s= Qrwlfh wkdw/ ehfdxvh wkh edqn lv odujho|
lqghewhg/ lq fdvh ri ￿qdqfldo glvwuhvv lwv fkduwhu ydoxh zloo jr wr lwv fuhglwruv/
wkxv rxu iudphzrun grhv qrw doorz wr frqvlghu wkh h￿hfw ri wkh h{lvwhqfh ri d
fkduwhu ydoxh rq wkh ulvn ehkdylrxu ri wkh edqnv1 Vwloo/ wkh h{whqvlrq lv vwudljkw0
iruzdug/ vlqfh zh ghdo khuh zlwk wkh pdujlqdo h￿hfwv rq wkh fkrvhq suredelolw|/
lw grhv qrw suhfoxgh wkdw wkh rswlpdo ohyho pd| ghshqg rq wkh fkduwhu ydoxh1
Wkh ￿uvw rughu frqglwlrq ohdg wr
C￿
Cs




Dv lw lv vwdqgdug/ xqghu ghew ￿qdqflqj/ wkh uhvxowlqj ohyho ri a s lv lqihulru wr
lwv ￿uvw ehvw ohyho s￿> +fkdudfwhul}hg e| {+E,@
g*+s,
gs , vr wkdw ghew ￿qdqflqj
lqfhqwlyhv d kljkhu ohyho ri ulvn rq ehkdoi ri wkh edqnv1 Wklv lv vr ehfdxvh wkh
lqghewqhvv E+4 . Uo,.G+4 . uG, ohyho grhv qrw dsshdu lq wkh ￿uvw ehvw1
Wkh lpsolfdwlrqv4< rq wkh rswlpdo edlo0rxw srolf| ri pdnlqj wkh edqn xq0
revhuydeoh fkrlfh ri wkh ulvn ohyho hqgrjhqrxv duh vxppdul}hg lq wkh iroorzlqj
sursrvlwlrq=
Sursrvlwlrq 7 Zkhq wkh edqnv ulvnlqhvv lv hqgrjhqrxv/ wkh rswlpdo srolf| zloo
vwloo eh hlwkhu d v|vwhpdwlf edlo0rxw ru d pl{hg vwudwhj| +frqvwuxfwlyh dpeljxlw|,1
Wkh h￿hfw ri wkh OROU edlo0rxw srolf| lv +l, wr lqfuhdvh wkh edqnv ulvnlqhvv/ dqg
+ll,wr ghfuhdvh wkh pdujlqdo ehqh￿wv ri uhvfxlqj edqnv1
Surri1 Vhh dsshqgl{
4;Reylrxvo|/ wkh ghsrvlw ulvn suhplxp lv qrz dgmxvwhg wr wkh hqgrjhqrxvo| ghwhuplqhg
suredelolw| ￿ R￿
4<Qrwlfh wkdw lq d g|qdplf vhwwlqj/ wkh ulvn fkrlfh iru wkh edqnv wkdw ehqh￿w iurp d edlo0rxw/
lq sduwlfxodu iru wkh wrr0elj0wr0idlo edqnv/ pd| eh pruh frqvhuydwlyh wkdq zkdw lv rewdlqhg
lq rxu vwdwlf vhwwlqj/ ehfdxvh edqnuxswf| lpsolhv wkh orvv ri wkh qhw suhvhqw ydoxh ri ixwxuh





Wkh ￿uvw srlqw/ +l, phdqv wkdw/ h{fhsw iru } @3 > wkh edqn zloo uhdfw wr wkh
dqqrxqfhphqw ri d edlolqj rxw srolf| }+E, e| fkrrvlqj d kljkhu ghjuhh ri ulvn/
vzlwfklqj iurp wkh frqwlqxrxv wr wkh gdvkhg olqh lq Iljxuh 81 Wkxv/ iru dq|
srolf| }> wkh edqn fkrlfh ri lwv ulvn ohyho zloo hurgh vrph ri wkh ehqh￿wv iurp
wkh OROU srolf|1
Frqvlghulqj d gl￿huhqw fxuyh iru wkh lqglylgxdo udwlrqdolw| frqvwudlqw zloo qrw
fkdqjh wkh pdlq txdolwdwlyh frqfoxvlrqv suhylrxvo| rewdlqhg1 Vlqfh wkh vdph
dqdo|vlv zloo dsso| wr dqrwkhu lqgl￿huhqfh fxuyh/ lw lv lqwxlwlyh wkdw Sursrvlwlrq
5 fduulhv ryhu wr wkh hqgrjhqrxv ulvn fdvh1 Wklv lv srlqw +lll, ri Sursrvlwlrq7/
wkdw vwdwhv wkdw wkh v|vwhpdwlf oltxlgdwlrq srolf| zloo qhyhu eh rswlpdo wkxv
mxvwli|lqj/ wkh ￿frqvwuxfwlyh dpeljxlw|￿ grfwulqh1
Rq wkh rwkhu kdqg/ dv lqwxlwlrq dovr vxjjhvwv/ ulvn vkliwlqj rq ehkdoi ri wkh
edqnv pdqdjhuv lpsolhv d kljkhu frvw ri wkh OROU lqwhuyhqwlrqv +dv vwdwhg lq
srlqw +ll, ri Sursrvlwlrq7,1 Dv d frqvhtxhqfh wkh OROU srolf| pd| ehfrph
wrxjkhu dqg oltxlgdwlrq zloo eh pruh iuhtxhqw zkhq ulvn lv fkrvhq e| wkh edqn1
Wklv lpsolhv zk|/ lq wkh devhqfh ri dgglwlrqdo dvvxpswlrqv/ Uhpdun 6 zloo qrw
eh wuxh dq|pruh/ zklfk lv frqvlvwhqw zlwk wkh vwdqgdug ylhz ri wkh h￿hfwv ri wkh
OROU srolf|= wkh rqo| uhdvrq wr oltxlgdwh vroyhqw looltxlg edqnv lv ehfdxvh ri
wkh lqfhqwlyh h￿hfwv lw fuhdwhv rq wkh lqvwlwxwlrq lqwxlwlrqv ulvn wdnlqj ehkdylrxu1
Wr xqghuvwdqg zk|/ lw lv zruwk uhfdoolqj wkdw lq wkh hqgrjhqrxv ulvn fdvh/ wkh
ghulydwlyh ri wkh zhoiduh ixqfwlrq kdv wr lqwurgxfh d whup wkdw zloo uh hfw wkh




Cs dqg lw lv qhjdwlyh/ dv d
frqvhtxhqfh ri srlqw +ll, ri Sursrvlwlrq 71
Wkh pdujlqdo lqfuhdvh lq zhoiduh gxh wr dq lqfuhdvh lq wkh suredelolw| } ri















Wkhuhiruh/ li d edqn zrxog eh edlohg rxw xqghu qrq0frpplwphqw +￿ ? 3,>
wkh ￿uvw whup lq CZ
C} lv reylrxvo| srvlwlyh/ exw wkh vhfrqg rqh lv qhjdwlyh/ vr
wkdw wkh qhw h￿hfw lv xqghwhuplqhg/ dqg lw lv qrw wuxh dq|pruh wkdw d OROU
zlwk delolw| wr frpplw zloo eh pruh ohqlhqw1
9 PRQLWRULQJ RQ EHKDOI RI LQYHVWRUV
Zhqrz wxuq wr wkh v|pphwulf vrxufh ri prudo kd}dug e| dvvxplqj wkdw lqyhvwruv
ghwhuplqh wkh ohyho ri h￿ruw h> zlwk h 5 ^h
￿
>￿ h‘ wkh| doorfdwh wr wkh vfuhhqlqj ri
surmhfwv1 D kljkhu ohyho ri vfuhhqlqj rq ehkdoi ri lqyhvwruv uhvxowv lq d olplwhg
dffhvv wr ixqgv iru wkh edqnv zlwk d kljkhu suredelolw| ri ghidxow1 Dv d frq0
vhtxhqfh/ wkh h{ dqwh suredelolw| ri vxffhvv ri d edqn s+h, lqfuhdvhv zlwk wkh
prqlwrulqj h￿ruw ri lqyhvwruv/ d￿hfwlqj zhoiduh1 H{huwlqj dq h￿ruw kdv d qrq
shfxqldu| frvw !+h, wkdw lv eruqh e| lqyhvwruv1 Dv d uhvxow/ wkh lqyhvwruv zloo
vroyh
Pd{h￿+h,
zkhuh wkh ydoxh ri ￿+h, lv rewdlqhg iurp +7,53=
￿+h,@s+h,
￿
E+4.Uo,.G+4 . uG, ￿YO
￿
￿ !+h, +4<,
Zh wdnh wkh vwdqgdug dvvxpswlrqv wr jxdudqwhh wkdw ￿+h, kdv dq lqwhulru
pd{lpxp1 Lq sduwlfxodu/ zh dvvxphg5￿
gh5 ? 3>o l p h$h
￿
g￿




Xvlqj wkh ￿uvw rughu frqglwlrqv lw lv hdv| wr vkrz wkdw/ dv lqwxlwlrq vxjjhvwv/
wkh ohyho ri prqlwrulqj h￿ruw zloo ghfuhdvh zlwk wkh suredelolw| } ri wkh ghewru
ehlqj uhvfxhg e| wkh OROU1
Sursrvlwlrq 8 Zkhq lqyhvwruv h{huw h￿ruw lq prqlwrulqj wkh edqnv/ +l, wkh
rswlpdo edlo0rxw srolf| zloo/ lq jhqhudo/ eh hlwkhu d edlo0rxw ru d pl{hg vwudwhj|1













53Iru wkh vdnh ri vlpsolflw|/ zh frqvlghu wkh fdvh zkhuh wkh pdqdjhuv fdqqrw lq xhqfh wkh
ulvnlqhvv ri wkhlu surmhfw1 Wkh jhqhudo fdvh ohdgv wr wkh vdph frqfoxvlrqv/ exw zrxog lpso| d
voljkwo| pruh frpsoh{ irupxodwlrq/ zlwk h1j1 d suredelolw| ri vxffhv htxdo wr wkh vxp ri wzr
whupv R n REe￿/ wkh ￿uvw rqh fkrvhq e| wkh pdqdjhu/ dqg wkh vhfrqg rqh uh hfwlqj wkh h￿hfw
ri prqlwrulqj1
56krogv/ wkh rswlpdo srolf| lpsolhv oltxlgdwlrq ri dq| edqn wkdw krogv dq h{fhvvlyh













wkh rswlpdo srolf| lpsolhv oltxlgdwlrq ri dq| edqn wkdw krogv wrr orz d ohyho ri














+ll,wkh h￿hfw ri wkh edlo0rxw srolf| lv wr ghfuhdvh prqlwrulqj h￿ruw1+lll,Wklv/ lq
wxuq/ ghfuhdvhv wkh pdujlqdo ehqh￿wv ri uhvfxlqj edqnv1
Wkh lqwxlwlrq ehklqg sursrvlwlrq 8 lv wkdw lq wkh suhvhqfh ri dq lqyhvwru*v
frvwo| h￿ruw/ wkhuh duh wzr rssrvlwh irufhv dw zrun1 Rq wkh rqh kdqg/ dv zh kdyh
hvwdeolvkhg lq wkh suhylrxv vhfwlrqv/ wkh h{lvwhqfh ri d vrfldo frvw ri d ￿qdqfldo
lqvwlwxwlrq edqnuxswf| lpsolhv wkdw lw lv rswlpdo wr uhvfxh rqo| wkh edqnv wkdw
kdyh d vpdoo ohyho ri xqlqvxuhg ghew1 Exw khuh wklv ￿uvw h￿hfw pd| eh frxqwhu0
edodqfhg e| wkh prudo kd}dug h￿hfw= lqghhg/ d odujhu dprxqw ri xqlqvxuhg ghew
jhqhudwhv d forvhu prqlwrulqj ri wkh edqn e| lwv fuhglwruv/ dqg wklv zloo irufh lw
wr fkrrvh vdihu surmhfwv1 Li prudo kd}dug h￿hfw grplqdwhv wkh frvw h￿hfw/ wkh
rswlpdo edlo0rxw srolf| pd| lpso| wr xvh d pl{hg vwudwhj| lq rughu wr vwlpxodwh
wkh edqnv wr kdyh d odujhu sursruwlrq ri xqlqvxuhg ghew/ dqg wkxv wr eh pruh
wljkwo| prqlwruhg1 Wklv lv wkhuhiruh frqvlvwhqw zlwk wkh srlqw ri ylhz h{suhvvhg
e| Ndxipdq dqg Ehqvwrq+4<<6, wkdw wkh lvvxh ri vxeruglqdwhg ghew doorzv wkh
edqnlqj lqgxvwu| wr kdyh d ehwwhu edqnlqj glvflsolqh1 Sursrvlwlrq 8 fodul￿hv wklv
srlqw e| hvwdeolvklqj qrw rqo| wkdw lw uhtxluhv wkdw wkh h￿hfw ri prudo kd}dug kdv
wr ryhuwdnh wkh h￿hfw rq wkh edqnuxswf| frvw/ exw dovr wkdw wklv rffxuv zkhq wkh
OROU lv deoh wr frpplw wr edlo0rxw lqvwlwxwlrqv zlwk vrph srvllwlyh suredelolw|1
Vwloo/ h{fhsw iru d }hur suredelolw| vxevhw ri sdudphwhuv/ wkh rswlpdo OROU
srolf| lv wr lpsohphqw d pl{hg vwudwhj|1 Dovr/ dv lqwxlwlrq vxjjhvwv/ wkh edlo0rxw
srolf| kdv d qhjdwlyh h￿hfw rq wkh prqlwrulqj h￿ruw dqg wkhuhiruh wkh pdujlqdo
ehqh￿wv ri uhvfxlqj edqnv ghfuhdvh1
: SROLF\ LPSOLFDWLRQV
Wkh pdlq srolf| lpsolfdwlrq ri rxu prgho lv wkdw zkhqhyhu wkh OROU lv deoh
wr gh￿qh d srolf|/ lw vkrxog pdnh xvh ri frqglwlrqdolw|1 Wklv lpsolhv gh￿qlqj
d fulwlfdo ohyho ri xqlqvxuhg ghew eh|rqg zklfk wkh OROU zloo qrw uhvfxh dq|
lqvwlwxwlrq1 Dv d frqvhtxhqfh/ wkh lqvwlwxwlrqv zloo fkrrvh wkh vhfrqg ehvw ohyho
ri xqlqvxuhg ixqglqj/ wkxv lpsurylqj h!flhqf| lq wkh edqnlqj lqgxvwu|1 Dv wkh
rswlpdo srolf| ghshqgv rq wkh frvw ri udlvlqj wd{hv/ rq wkh ulvn ri frqwdjlrq dqg
rq wkh frvw ri oltxlgdwlrq/ lw zloo fkdqjh erwk wkurxjk wlph dqg dfurvv frxqwulhv1
57Iluvw/ lw lv qdwxudo wkdw wkh OROU edlo0rxw srolf| fkdqjhv ryhu wkh exvlqhvv
f|foh1 Zkhq wkh edqn pdujlqv kdyh ehhq hurghg/ hlwkhu e| dq hfrqrplf uhfhv0
vlrq ru e| wkh frqglwlrqv rq lqwhuhvw udwhv/ wkh suredelolw| ri frqwdjlrq lv kljkhu
dqg wkh frvw ri oltxlgdwlrq lv lqfuhdvhg ohdglqj wr d pruh ohqlhqw srolf| rq ehkdoi
ri wkh OROU1 Vwloo/ li zh h{whqg rxu dqdo|vlv vr dv wr fryhu wkh srvvlelolw| wkdw/
zlwk vrph suredelolw|/ vrph edqnv duh vroyhqw exw looltxlg/ wkh ehkdylru ri wkh
OROU gxulqj wkh exvlqhvv f|foh vkrxog eh d￿hfwhg lq wkh rssrvlwh zd|= gxulqj
d uhfhvvlrq/ wkh suredelolw| wkdw d edqn wxuqlqj wr wkh OROU iru vxssruw lv
lqvroyhqw lv kljkhu/ vr wkdw wkh h{shfwhg frvw ri edlolqj rxw d edqn lv kljkhu1
Vwloo/ wklv vhfrqg h￿hfw dowkrxjk wkhruhwlfdoo| srvvleoh zloo eh grplqdwhg e| wkh
￿uvw rqh lq hfrqrplhv zlwk zhoo ghyhorshg ￿qdqfldo pdunhwv1
Vhfrqg/ wkh rswlpdo srolf| pd| eh frxqwu| vshfl￿f iru vhyhudo uhdvrqv= rq
wkh rqh kdqg/ edqnlqj uhjxodwlrqv pd| lpso| d gl￿huhqw ohyho ri frqwdjlrq ulvn/
ghshqglqj rq krz wkh ghulydwlyhv pdunhwv/ wkh lqwhuedqn pdunhw dqg wkh sd|0
phqw v|vwhpv rshudwh1 Wkh uhjxodwru| uhjlph zloo dovr d￿hfw krz edqnv* glvwuhvv
uhvroxwlrq lv lpsohphqwhg dqg lwv frvwv1 Uhjxodwlrq dqg pdunhw oltxlglw| zloo
dovr kdyh dq lpsdfw rq wkh shufhqwdjh ri dvvhwv wkh edqnv zloo vhfxulwl}h/ wkxv
ghfuhdvlqj wkh frvw ri erwk oltxlgdwlrq dqg edlo0rxw1 Rq wkh rwkhu kdqg/ wkh
frvw ri udlvlqj wd{hv pd| eh gl￿huhqw lq wkh gl￿huhqw frxqwulhv1 Ilqdoo|/ wkh frvw
wr vpdoo exvlqhvvhv dqg wr wkh orfdo lqgxvwu| ri d edqn oltxlgdwlrq pd| dovr eh
frxqwu| vshfl￿f1
Dv srvvleoh h{whqvlrqv ri rxu uhvxow/ wzr qdwxudo srolf| lpsolfdwlrqv kdyh
wr eh frqvlghuhg1 Rq wkh rqh kdqg/ lw frxog eh srvvleoh wr lpsrvh d wd{ rq
xqlqvxuhg oldelolwlhv iru wkh edqnlqj lqgxvwu| ru wr jlyh wkh OROU wkh uljkw wr
gloxwh wkhfodlpv ri xqlqvxuhg ghew kroghuv +vd| e| iruflqj wkhp wr frqyhuw wkh
erqgv lqwr htxlw|,1 Wklv lv wdqwdprxqw wr h{whqglqj wkh ghsrvlw lqvxudqfh wr
dq| w|sh ri edqn ghew1 Vwloo/ dv lw kdv ehhq iuhtxhqwo| dujxhg/ ghsrvlw lqvxudqfh
jlyhv wkh edqnv lqfhqwlyhv wr lqfuhdvh wkhlu ulvnv1 Lw zloo dovr jlyh wr wkh lqyhvwruv
d orzhu lqfhqwlyh wr prqlwru wkh edqnv1 Dv d frqvhtxhqfh/ dowkrxjk d wd{ rq
wkh edqnv xqlqvxuhg ghew zloo fhuwdlqo| eh Sduhwr lpsurylqj iru lqvwlwxwlrqv
wkdw duh fhuwdlq wr eh edlohg rxw/ +wrr elj wr idlo,/ h{whqglqj wkh vdihw| qhw wr
uhvfxh doo edqnv zkloh wd{lqj wkhp h{ dqwh iru wkh dgglwlrqdo frvw pd| kdyh
dpeljxrxv h￿hfwv rq lqvwlwxwlrqv iru zklfk wkh rswlpdo edlo0rxw lq wkh devhqfh
ri wd{hv zdv d pl{hg vwudwhj|1 Wklv lv vr ehfdxvh/ lq wkdw fdvh/ wkh h{shfwhg
frvw ri edlo0rxwv lv vpdoo/ zkloh/ ehfdxvh ri wkh ulvn ri oltxlgdwlrq/ wkh lqfhqwlyhv
iru edqn pdqdjhuv qrw wr wdnh h{fhvvlyh ulvnv dqg iru lqyhvwruv wr prqlwru wkh
eruurzlqj edqnv duh suhvhuyhg1
Rq wkh rwkhu kdqg/ lw lv dovr uhohydqw wr frqvlghu zkhwkhu d sulydwh lqvxudqfh
lqvwlwxwlrq frxog sod| wkh OROU uroh1 Dowkrxjk dwwudfwlyh/ wklv srvvlelolw| kdv
wzr lpsruwdqw gudzedfnv1 Iluvw/ wkh OROU kdv wr kdyh shupdqhqw dffhvv wr
oltxlglw|1 Vr wkh Fhqwudo Edqn kdv wr kdyh d olqh ri fuhglw zlwk wkh lqvwlwxwlrq1
Exw wkhq wkh txhvwlrq dulvhv ri wkh lqvxudqfh lqvwlwxwlrq vroyhqf|1 Wklv lpsolhv
wkdw wkh Fhqwudo Edqn zloo kdyh wr edfn wkh lqvxudqfh lqvwlwxwlrq/ dw ohdvw sur0
ylglqj vrph uhlqvxudqfh1 Exw wkhq/ ehfdxvh ri djhqf| sureohpv lw pd| vwloo eh
pruh h!flhqw wr kdyh wkh Fhqwudo Edqn dqg wkh sulydwh lqvxudqfh lqvwlwxwlrq
yhuwlfdoo| lqwhjudwhg/ pdnlqj wkh OROU d vhpl0sxeolf lqvwlwxwlrq Wkh vhfrqg
58gudzedfn lv wkdw wkh sulydwh lqvwlwxwlrq kdv wr lpsohphqw d srolf| rq wkh edvlv
ri vrph yduldeohv vxfk dv wkh vrfldo frvw ri oltxlgdwlrq wkdw pd| qrw eh revhuy0
deoh e| d wklug sduw|1 Li vr/ wkh sur￿w pd{lpl}lqj ehkdylru ri wkh lqvxudqfh
lqvwlwxwlrqv pd| fuhdwh lpsruwdqw glvwruwlrqv zlwk uhvshfw wr wkh vrfldo zhoiduh
ixqfwlrq1
; UHIHUHQFHV
Djklrq/ S1/ S1Erowrq dqg V1 Iu|hv +4<<;,￿Rswlpdo Ghvljq ri Edqn Edlorxwv=
Wkh Fdvh ri Wudqvlwlrq Hfrqrplhv￿/ plphr/ HEUG/
Eduwk/ M1/ F1 Kxgvrq dqg M1 Mdkhud+4<<8, ￿V)O Forvxuhv dqg Vxuylyruv=
duh wkhuh v|vwhpdwlf gl￿huhqfhv lq ehkdylruB￿ lq D1Frwwuhoo/ P1 Odzoru dqg M1
Zrrg hgv= Wkh Fdxvhv dqg frvwv ri Ghsrvlwru| Lqvwlwxwlrq Idloxuhv￿ Ervwrq/
Noxzhu Dfdghplf Sxeolvkhuv1
Edjhkrw/ Z1 +4;:6,/ ￿Orpedug Vwuhhw= D Ghvfulswlrq ri wkh Prqh| Pdu0
nhw￿/ Orqgrq= K1V1 Nlqj1
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d wkhruhwlfdo irxqgdwlrq￿/ xqsxeolvkhg pdqxvfulsw/ Xqlyhuvlwlhv Srpshx Ideud/
Wrxorxvh dqg Yhqlfh1
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Txduwhuo| Exoohwlq/ 67+4,/ 93099
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dqg wkh Ilqdqfldo V|vwhp/ Fdpeulgjh= PLW suhvv/ s1 66607461
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Ilqdqfh/ 79+7,/ 4556075
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Mrxuqdo ri Prqh| Fuhglw dqg Edqnlqj/ Dxjxvw/ Sduw L/ 67:097
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Vhuylfhv/ Sulydwh dqg Sxeolf Srolf|/ Yro1 :/Kdpswrq/ MDL suhvv Lqf1
< DSSHQGL[
Surri1 ri Sursrvlwlrq4 Vlqfh ghsrvlwv dqg htxlw| duh rswlpdoo| fkrvhq/ wkh
￿up fkrlfh ri wkh vl}h zloo ghshqg rq wkh dprxqw ri xqlqvxuhg ghew E1 Iru dq|
D vxfk wkdw ￿@3 > wkh uljkw kdqg ghulydwlyh ri ￿ zlwk uhvshfw wr wkh ohyho ri






















CD lv qhjdwlyh/ xqghu dvvxpswlrq 614/ zh kdyh C￿
CD ? 3
dqg wkhuhiruh li wkhuh h{lvwv d wkuhvkrog ￿ D vxfk wkdw ￿+D,@3 > wkhq iru dq| D













5:Surri1 Wkh ￿uvw htxdolw| lv reylrxv iurp wkh gh￿qlwlrq ri V= Uhjduglqj wkh







@ ￿+4 ￿ s,
￿






C}5 A 3 +53,


















C +}V@+s .+4￿ s,},,
C}
￿










Ohppd : lpsolhv wkdw xqfrqvwudlqhg pd{lpd ri Z duh wr eh irxqg iru } @3
ru iru } @4
Surri1 ri Sursrvlwlrq 5
Iluvw/ } @4 / edlo0rxw/ lv d srvvleoh vroxwlrq wr wkh sureohp 481 Wkh Od0
judqjldq iru 48 lv
1+E>}>￿>￿3>￿ 4,@Z+E>},.￿+￿+E>}, ￿￿+E3>3,, . ￿3} .￿4+4 ￿ },













. ￿3 ￿ ￿4 @3
Li ￿ ? 3> wkhq h{suhvvlrq 54 lpsolhv CZ
C} A 3= Vlqfh zh dovr kdyh C￿
C} A 3
wklv lpsolhv ￿4 A 3> dqg } @4 / surylqj +l,1
Vhfrqg/ wr hvwdeolvk wkh h{lvwhqfh ri d pl{hg vwudwhj| zh zloo hvwdeolvk wkdw
} @3grhv qrw vdwlv￿hv wkh Nxkq0Wxfnhu qhfhvvdu| frqglwlrqv/ vr wkdw zkhq
CZ
C} ? 3 wkhuh zloo eh d wdqjhqf| vroxwlrq iru vrph }￿ vxfk wkdw 3 ?} ￿ ? 4=
Frqvlghu ￿uvw/ wkh srlqw } @3 = Wkh rqo| srlqw vdwlvi|lqj wkh frqvwudlqw zlwk
} @3lv E3= Dw E3 zh kdyh C￿
CE @ C￿3



























lpso|lqj E￿ ?E 3 / d frqwudglfwlrq1
Ohppd ; CZ
Cs A 3=






. }+￿ .V, .+4 . ￿,F
Qrz/ C￿
Cs @ {+E,￿YO￿}V A {+E,￿YO￿V @ {+E,￿
￿
E+4 . Uo,.G+4 .uG,
￿
A
3 xvlqj Dvvxpswlrq 41
Dv d frqvhtxhqfh/ li ￿ A 3 wkh ohppd lv suryhg1 Rq wkh rwkhu kdqg/ lq wkh
fdvh ￿ ? 3 /z hk d y h
}+￿.V,.+ 4.￿,FA￿.V .+ 4.￿,F @+ 4.￿,+E+4 . Uo,.G+4 . uG, ￿YF, A 3



















mrlqwo| zlwk wkh frqfdylw| ri ￿ lpsolhv
gs
g} ? 3> surylqj +l,1















dqg xvlqj h{suhvvlrq +;, zh rewdlq wkdw wkh h￿hfw ri wkh edqn ulvn wdnlqj lv wr
uhgxfh CZ
C} > surylqj +ll,1
Wr suryh +lll,/ lw vx!fhv wr hvwdeolvk wkdw wkh ￿uvw rughu N0W frqglwlrqv duh


































s @3zh rewdlq CZ
CE ? 3
Surri1 ri Sursrvlwlrq8















Wkh odvw whup lv srvlwlyh ehfdxvh/ rq wkh rqh kdqg/ gh























gh A 3 lpso|lqj CZ
Ch A 3=
63Dv d frqvhtxhqfh/ dw srlqw +E3> 3, zh kdyh wkuhh srvvleoh fdvhv=
CZ
CE ? 3> CZ














fruuhvsrqglqj wr wkh wkuhh rswlpdo srolflhv ghvfulehg1
+ll,Wkh qhfhvvdu| dqg vx!flhqw ￿uvw rughu frqglwlrq iru +4<, wr kdyh d pd{0














Iurp wklv h{suhvvlrq zh duh deoh wr frpsxwh wkh vljq ri gh
￿
g} zklfk/ ehfdxvh



















Zkhuh wkh ￿uvw whup lv wkh zhoiduh ixqfwlrq iru dq h{rjhqrxvo| jlyhq ohyho ri
prqlwrulqj dqg wkh vhfrqg lv iru d prqlwrulqj ghflvlrq rswlpdoo| fkrvhq e| wkh





g} = Zh nqrz gh
￿






g} lv qhjdwlyh/ |lhoglqj wkh uhvxow1
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